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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
Mission and Goals 

 
Mission 

 
The mission of the Monroe Township School District, a unique multi-generational community, is to 
collaboratively develop and facilitate programs that pursue educational excellence and foster 
character, responsibility, and life-long learning in a safe, stimulating, and challenging environment to 
empower all individuals to become productive citizens of a dynamic, global society. 
 

Goals 
 

To have an environment that is conducive to learning for all individuals. 
 
To have learning opportunities that are challenging and comprehensive in order to stimulate the 
intellectual, physical, social and emotional development of the learner. 
 
To procure and manage a variety of resources to meet the needs of all learners. 
 
To have inviting up-to-date, multifunctional facilities that both accommodate the community and are 
utilized to maximum potential.  
 
To have a system of communication that will effectively connect all facets of the community with the 
Monroe Township School District. 
 
To have a staff that is highly qualified, motivated, and stable and that is held accountable to deliver a 
safe, outstanding, and superior education to all individuals. 
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INTRODUCTION, PHILOSOPHY OF EDUCATION, AND EDUCATIONAL GOALS 
 

Philosophy 
Monroe Township Schools are committed to providing all students with a quality education resulting in life-long learners who can 

succeed in a global society.  The mathematics program, grades K - 12, is predicated on that belief and is guided by the following six 
principles as stated by the National Council of Teachers of Mathematics (NCTM) in the Principles and Standards for School 
Mathematics, 2000.  First, a mathematics education requires equity.  All students will be given worthwhile opportunities and strong 
support to meet high mathematical expectations. Second, a coherent mathematics curriculum will effectively organize, integrate, and 
articulate important mathematical ideas across the grades.  Third, effective mathematics teaching requires the following: a) knowing 
and understanding mathematics, students as learners, and pedagogical strategies  b) having a challenging and supportive classroom 
environment and c) continually reflecting on and refining instructional practice.  Fourth, students must learn mathematics with 
understanding.  A student's prior experiences and knowledge will actively build new knowledge.  Fifth, assessment should support the 
learning of important mathematics and provide useful information to both teachers and students.  Lastly, technology enhances 
mathematics learning, supports effective mathematics teaching, and influences what mathematics is taught. 

As students begin their mathematics education in Monroe Township, classroom instruction will reflect the best thinking of the 
day.  Children will engage in a wide variety of learning activities designed to develop their ability to reason and solve complex problems.  
Calculators, computers, manipulatives, technology, and the Internet will be used as tools to enhance learning and assist in problem 
solving.  Group work, projects, literature, and interdisciplinary activities will make mathematics more meaningful and aid understanding.  
Classroom instruction will be designed to meet the learning needs of all children and will reflect a variety of learning styles.   

In this changing world those who have a good understanding of mathematics will have many opportunities and doors open to 
them throughout their lives.  Mathematics is not for the select few but rather is for everyone.  Monroe Township Schools are committed 
to providing all students with the opportunity and the support necessary to learn significant mathematics with depth and understanding. 
This curriculum guide is designed to be a resource for staff members and to provide guidance in the planning, delivery, and assessment 
of mathematics instruction. 

Educational Goals 
 Dynamics of Trigonometry is the fourth course in the dynamics college preparatory sequence.   This course will reinforce many of 
the topics taught in Dynamics of Algebra I, Dynamics of Geometry and Dynamics of Algebra II before covering most of the topics in the 
college preparatory Trigonometry course.   The topics covered include linear, quadratic and polynomial functions, exponents, 
logarithms, trigonometric functions and identities, solving trigonometric equations, applications involving triangles, inverse trigonometric 
functions, advanced graphing techniques, polar coordinates and graphing polar equations.  Due to the large number of topics that will 
be covered, emphasis will be placed on application of concepts rather than their theoretical basis.  
 Dynamics of Trigonometry is designed for students planning to go to a two or four-year college or to a post high school technical 
training school and who need to study mathematics at a slower pace.  This course will prepare students to achieve success on college 
entrance exams and to gain confidence in their abilities as they pursue their future educational goals.  
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New Jersey State Department of Education  
Core Curriculum Content Standards 

 
 
A note about Mathematics Standards and Cumulative Progress Indicators. 
 
The New Jersey Core Curriculum Content Standards for Mathematics were revised in 2008.  The Cumulative Progress Indicators 
(CPI's) referenced in this curriculum guide refer to these new standards and may be found in the Curriculum folder on the district 
servers.  A complete copy of the new Core Curriculum Content Standards for Mathematics may also be found at:  
 
 
http://education.state.nj.us/cccs/?_standard_matrix;c=4 
 

http://education.state.nj.us/cccs/?_standard_matrix;c=4
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Dynamics of Trigonometry 
 

Scope and Sequence 
 

Quarter I 
Big Idea: Algebraic Functions  
I. Functions and Their Graphs 

Functions and their graphs are the major tools for describing the real  
world in mathematical terms. 

a.  Lines in the Plane 
b.    Functions 
c.    Graphs of functions 
d.    Shifting, Reflecting and Stretching Graphs 
e.    Combinations of Functions 
f.     Inverse Functions 
g.    Linear Models and Scatter Plots 
 

Big Idea:  Algebraic Functions 
II. Polynomial Functions and Their Graphs  

Polynomial functions and their graphs play a primary role in modeling 
real-life situations. 

a. Complex Numbers 
b.    Solving Quadratic Equations 
c.    Quadratic Functions 
d.    Polynomial Functions of Higher Degree 
e.    Real Zeros of Polynomial Functions 

Big Idea:  Algebraic Functions 
III. Rational Functions and Their Graphs 

Rational functions can be used to model how variation in one quantity 
can effect that of another. 

a. Inverse Variations 
b.    Rational Functions and Asymptotes 
c.    Graphs of Rational Functions 

 

Quarter II 
Big Idea:  Inequalities 
IV. Inequalities and Absolute Value 

Inequalities can be used to determine if a quantity meets of exceeds a 
given condition. 

a. Linear Inequalities and Absolute Value 
b.    Polynomial Inequalities in One Variable 
c.    Polynomial Inequalities in Two Variables 

Big Idea:  Transcendental functions 
V. Exponential and Logarithmic Functions  

Exponential and Logarithmic functions are used to model situations in 
which growth and decay change dramatically. 

a. Properties of Exponents 
b.    Exponential Functions and Their Graphs 
c.    Logarithmic Functions and Their Graphs 
d.    Properties of Logarithms 
e.    Solving Exponential and Logarithmic Equations 
f.     Exponential and Logarithmic Models 
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Quarter III 

Big Idea:  Transcendental Functions 
VI. Trigonometric Functions and Their Graphs 

Trigonometric functions describe cyclic, repetitive activity. 
a. Radian and Degree Measure 
b.    Trigonometric Functions and the Unit Circle 
c.    Evaluating Trigonometric Functions 
d.    Graphs of Trigonometric Functions 

Big Idea:  Transcendental Functions 
VII.  Trigonometric Equations 

Solutions to trigonometric equations can answer many questions 
about periodic behavior. 

a.    Translations of Sine and Cosine Curves 
b.    Inverse Trigonometric Functions 
c.    Solving Trigonometric Equations 
d.    Basic Trigonometric Identities     

Quarter IV 
Big Idea:  Trigonometry 
VIII.   Right Triangle Trigonometry 

Right triangle trigonometry is especially useful in navigation and 
surveying. 

a. Solving Right Triangles 
b.    Area of a Triangle 
c.    Law of Sines 
d.    Law of Cosines 
e.    Applications of Trigonometry in Surveying and Navigation 

Big Idea: Trigonometry 
IX. Polar Coordinates 

Graphs of polar equations are often used to illustrate shapes found in 
nature. 

a. Plotting Points Using Polar Coordinates 
b.    Rectangular and Polar Coordinates 
c.    Graphing Polar Equations 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 1: The student will be able to identify relationships between linear functions and their graphs. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 1.1. Determine the slope of a 
line. 4.2.12.C.1, 4.3.12.B.2 

1.2. Write the equation of a line. 
4.2.12.C.1, 4.3.12.B.2 

1.3. Sketch the graph of a line. 
4.1.12.A.2, 4.3.12.B.2, 
4.3.12.B.3 

1.4. Identify parallel and 
perpendicular lines using 
their slopes. 4.2.12.C.1, 
4.3.12.B.2 

1.5. Use function notation and 
evaluate a function. 
4.3.12.B.2 

1.6. Model real-world situations 
using linear functions. 
4.2.12.B.1, 4.3.12.C.1, 
4.3.12.B.4 

***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• Explain three ways to find the slope of a line. 
• What are the two key elements in the process of writing 

the equation of a line? 
• How is the process of writing the equation of a line 

using point-slope form 1 1( )y y m x x− = − , different 

from using the slope-intercept form mx by = + ? 

• Explain how to graph a line from slope-intercept form. 
• Explain how to graph a line using x and y-intercepts. 
• How can you determine if lines are parallel or 

perpendicular using their slopes? 
• What are the defining characteristics of a function? 

( )• Given a function f x , what does it mean to 
find (2)f ? 

• How can you determine if a set of data describes a 
linear function? 

 
 
 
 
 
  

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 1: The student will be able to identify relationships between linear functions and their graphs. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Assessment Models: 
1) Find the indicated slope and describe the slant 

of the line (application) 
a) passing through the given set of points 

( 7,4)− and (3,1)  

(4,9)
( 3,5

 and  (4,15)
)−  and )( 27,5−  

b) with x-intercept 4 and y-intercept -3. 
2 3 12x yc) with the equation − = . 

 
2) Write the equation of the line with the given 

conditions. (application) 
a) passing through the points   ( - 3 , - 5 ) and 

( 3 , - 7 ). 

b) with slope 
3
2

 passing through ( 0 , 6 ). 

c) with x-intercept 4 and y-intercept 6. 
d) with slope = 0, passing through the point     

( 5 , - 2 ) 
parallee) l to the line 3 5 12x y− =   passing 
through the origin. 
passing throuf) gh the point (2, 1)−  and 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 1: The student will be able to identify relationships between linear functions and their graphs. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resource
Interdiscipli ssment Model 

s / Learning Activities / 
nary Activities / Asse

perpendicular to the line 52 3x y− =

3) Identify any lines from the list below that are 
parallel or perpendicular to the line  

. 
 

      
1 6
2

y x= − .    

a.  2 6 12x y− =  
b.  4 2 20x y+ =    

c.  
1 17
2

x y− + =  

(comprehension/analysis) 
 
 

4) Given the function 
0
0

3 4,
3 1,

x x
x x

( )f x
− −      <⎧

= ⎨  +       

(2)

≥⎩
  

a) Find ( 2), (0),f f and f−   

b)  

 .  

i) (application) 
Sketch the function. 
i) (application/synthesis) 
State the domain and ranc) ge of the function.  
i) (analysis/evaluation) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 1: The student will be able to identify relationships between linear functions and their graphs. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 

eInt rdisciplinary Activities / Assessment Model 

5) Student council has paid $300.00 to rent a roller 
skating rink for a fund raising party.  Tickets for 
the party are $10.00 each. 
a) Express the net income as a function of the 

number of tickets sold. (analysis/synthesis) 
b) Graph the function. (application/synthesis) 
c) Identify the point at which the class begins 

to make a profit. (synthesis) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 2: The student will be able to combine functions and identify the relationships between the 

graph of a functions and its algebraic rule. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

6 2.1. Identify a function by its 
graph and state the domain, 
range, and extreme values 
of the function. 4.3.12.B.2 

2.2. Use symmetry to identify 
even and odd functions. 
4.2.12.B.1, 4.3.12.B.4 

2.3. Use vertical and horizontal 
translations, reflections, and 
non-rigid transformations to 
graph functions. 4.3.12.B.2 

2.4. Perform algebraic 
operations on functions. 
4.1.12.B.1, 4.3.12.B.2, 
4.3.12.B.3 

2.5. Find compositions of two 
functions. 4.1.12.B.1 

2.6. Find the inverse of a 
function algebraically and 
graphically. 4.3.12.B.3 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• How can the graph of a relation be used to determine if 
it is a function? 

• How can the graph of a function be used to determine 
the domain and range of the function? 

• How is symmetry used to identify even and odd 
functions. 

• Explain how the placement of a constant in the 
equation of a function can result in a vertical or 
horizontal shift in its graph. 

• Explain what changes in the equation of a function 
result in its graph being reflected over the x-axis or the 
y-axis. 

• What is a non-rigid transformation and what changes 
should be made in the equation of a function to obtain 
this type of transformation? 

• What is the difference between performing arithmetic 
operations with two functions and finding the 
composition of two functions? 

• How can the composition of two functions be used to 
determine if they are inverses of each other? 

• Explain the characteristics of inverse functions both 
graphically and algebraically. 

 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
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Curriculum Management System 
Subject/Grade Level

 16

:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 2: The student will be able to combine functions and identify the relationships between the 

graph of a functions and its algebraic rule. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Sample Conceptual Understandings: 
Match the function with the resulting transformation. 

( )Given y f x=  

1. ( )y f x= −  

2. ( )y f x= −  

3. ( )y f x h= −  

4. ( )y f x k= +  

5. ( ) ; 1y a f x a= ⋅   >  

6. ( ) ; 1y a f x a= ⋅   <  

 
A. Horizontal translation of ( )y f x=  

B. Reflection of )x(y f= over the y-axis 

C. Vertical translation of )(y f x=  

D. Vertical “stretch” of )x(y f=  

E. Horizontal “stretch” of )(y f x=  

(F. Reflection of )y f x= over the x-axis 

  
 

Assessment Models: 
1) For each graph below     (application/synthesis) 

a) Identify if the relation is a function. 
b) If it is a function, is the function one-to-one? 
c) State the domain and range of the relation. 
d) Is the relation the graph of an even or odd 

function? 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 2: The student will be able to combine functions and identify the relationships between the 

graph of a functions and its algebraic rule. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
2) For each function below: 

a) Identify the parent function. (knowledge) 
b) Describe all transformations indicated by 

the given function on the parent function. 
(comprehension) 

c) Sketch the function by hand. (application) 
d) Confirm your results using a graphing 

calculator. (analysis) 

(1) ( ) 4 3f x x= + −  

(2) ( )3( ) 1 2f x x= − − +  

(3) 21( ) 3
2

f x x= −  

(4) ( ) 2 3f x x= −  

3) Given 2( )f x x=  and ( ) 1g x x= − , find each 
of the following: 

( )(a) )f g x+  

b) ( )( )f g x−  

c) ( )( )f g x⋅  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 2: The student will be able to combine functions and identify the relationships between the 

graph of a functions and its algebraic rule. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte sciplinary ities / Assessment Model I rdi  Activ

d) ( )( )f g xo  

 
e) )( / )(f g x
f) the domain of 

  

( / )( )f g x . 

       (application/analysis) 
 

4) True or False?  Given ( ) 1f x x= +  and 

( ) 6g x x= , then ( )( () ( ) )f g x g f x=o o . 
Justify your answer. (synthesis) 

5) Find the inverse of ( ) 1f x x= +  both 
analytically and graphically.  State the domain 
and range of ( )f x  and 1( )f x− . (synthesis) 

6) The research and development department of 
an automobile manufacturer has determined 
that when required to stop quickly to avoid an 
accident, the distance (in feet) a car travels 
during the driver’s reaction time is given by 

3( )
4

R x x= , where x is the speed of the car in 

miles per hour.  The distance (in feet) traveled 
while the driver is braking is given by 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 2: The student will be able to combine functions and identify the relationships between the 

graph of a functions and its algebraic rule. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary ities / Assessment Model  Activ

21( )
15

B x x= .    

a) Find the function that represents the total 
stopping distance T. (application) 

b) Use a graphing calculator to graph the 
functions R, B and T in the same viewing 
window for  0 60.x≤ < (application) 

c) Use the data in your calculator to explain 
the significance of speeding on a residential 
street.  (example traveling 35mph in a 
25mph zone) (synthesis) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 3: The student will be able to identify relationships between quadratic functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 3.1. Perform arithmetic 
operations involving 
complex numbers. 
4.1.12.A.1, 4.1.12.B.1 

3.2. Solve quadratic equations 
by factoring. 4.3.12.D.2 

3.3. Solve quadratic equations 
using the quadratic formula. 
4.1.12.A.2 

3.4. Sketch the graphs of 
quadratic functions. 
4.1.12.A.2, 4.3.12.B.2, 
4.3.12.B.3 

3.5. Find zeros of quadratic 
functions analytically and 
graphically. 4.3.12.B.2 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• What is a complex number and how do you perform 
operations with complex numbers? 

• While solving quadratic equations by factoring, why is 
each factor set equal to zero? 

• What is the significance of ± in the Quadratic Formula?
• Explain how to sketch the graph of a quadratic function 

given in vertex form. 
• Explain how to sketch the graph of a quadratic function 

given in standard form. 
• What is another name for a zero of a function? 
• How can we find the zeros of a quadratic function 

analytically? 
• Explain how to use the graphing calculator to find the 

zeros of a function. 
 
Sample Conceptual Understandings: 
It is important that students see the connection between  

the zeros of a function 2( )f x ax bx c= + + , 

the real roots of the equation 2 0ax bx c+ + = , and the 

x-intercepts of the graph of 2y ax bx c= + + . 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 3: The student will be able to identify relationships between quadratic functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Assessment Models: 
1) Perform the indicated operation and write the 

answer in standard form. (application) 
(3 ) (2 3 )i ia) + − −  

b) 3 (6 )i i− −  

c) (2 3 )(2 3 )i i− +  

d)  2(2 3 )i−

e) 
2

4 5i−
 

2) Solve each equation by factoring then confirm 
your solution using the quadratic formula. 
(application) 

2a) 7 12x x+ = −  

b) 2 16 0x − =
22 3x x

 

c) 9+ −
3) Sketch each quadratic function then confirm 

your graph using a graphing calculator. 
(application) 

2

=0 

a) 2y x= −  

b) 2( 2) 3y x= − − +  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 3: The student will be able to identify relationships between quadratic functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte sciplinary Activities / Assessment Model I rdi

c) 2 4 3y x x= − +
4) d the zeros of each function analytically then 

confirm your answer using the graphing 
calculator. (application/evaluation) 

a) 2 4

 

Fin

y x x= − +  

b) 4 62y x x= − −
5) object is thrown upward from ground level.  

The function 2( ) 4.9 14h t t t+  can be used 
to model the height of the object, in meters, t  
seconds after it is thrown.  When will the object 
hit the ground? (analysis/synthesis) 

 

An 
= −
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 4: The student will be able to identify relationships between higher degree polynomial 

functions and their graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 4.1. Classify polynomial 
functions by degree. 
4.3.12.B.2, 4.3.12.B.4 

4.2. Identify zeros of polynomial 
functions. 4.3.12.B.2 

4.3. Sketch polynomial functions 
using zeros and end 
behaviors. 4.3.12.B.2, 
4.3.12.B.3 

4.4. Identify relative extreme 
values of polynomial 
functions using a graphing 
utility. 4.2.12.D.2, 
4.3.12.B.2, 4.3.12.B.4 

4.5. Solve polynomial equations 
by factoring.  4.3.12.B.2 

4.6. Solve polynomial equations 
using a graphing utility. 
4.3.12.B.2 

 
 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• How are polynomial functions classified by degree? 
• What are the zeros of a polynomial function and how 

can we find them? 
• Explain how to use zeros and end behaviors to sketch 

a possible graph of a polynomial function. 
• What are relative extreme values of a polynomial 

function and how can a graphing calculator be used to 
find them? 

• How can we solve polynomial functions from factored 
form? 

• How can a graphing calculator be used to solve 
polynomial equations? 

 
Sample Conceptual Understandings: 
Degree     Name            Leading Coefficient  End Behaviors 
     0          Constant              n/a                      

     1           Linear                  > 0                      ↓↑

                                              < 0                     ↑↓  

     2           Quadratic            > 0                      ↑↑  

                                              < 0                       
      

↓↓

 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 4: The student will be able to identify relationships between higher degree polynomial 

functions and their graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Degree     Name            Leading Coefficient  End Behaviors 

      3           Cubic                  > 0                       ↓↑  

                                              < 0                        ↑↓  

      4           Quartic               > 0                        ↑↑  

                                              < 0                         ↓↓

     5            Quintic                > 0                       ↓↑  

                                              < 0                        ↑↓  
          
 

Learning Activity:  
Matching Graphs with Polynomial Functions* 
Students will work together to match flash cards 
containing graphs of polynomial functions with a list 
of polynomial functions using zeros of the functions 
and end behaviors.  
*Addendum p.51-55 
Assessment Models: 
1) For each function below: 

a) Classify the function by degree. 
(application) 

b) Identify zeros of the function. (application) 
c) Describe the end behaviors of the function 

(analysis) 
d) Sketch a possible graph of the function. 

(synthesis) 
e) Confirm your sketch using the graphing 

calculator. (analysis) 
f) Find all relative extreme values for the 

graph using the graphing calculator. 
(application) 
i) ( 3)( 2)y x x x= − + −  

ii) 4 210 9y x x= − +  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Algebraic Functions 

Topic: Polynomial Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 4: The student will be able to identify relationships between higher degree polynomial 

functions and their graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 

e  Int rdisciplinary Activities / Assessment Model

2) Solve each polynomial equation using the 
indicated method. (application) 

a) 3 9 0x x− =  by factoring 

b) 325 6x x x+ = −
4 22 3x x

 by factoring 

c) 5− =
3) A manufacturer cuts squares from the corners 

of an 8cm by 14cm piece of sheet metal and 
then folds the metal to make an open-top box.  

 using graphing calculator 

a) Draw a diagram of the box.  (synthesis) 
b) Confirm that the volume of the box is 

( ) (8 2 )(14 2 )V x x x x= − − (application) 

c) Find the value of x where ( )V x has a 
relative maximum. (synthesis) 

d) State the maximum volume of the box and 
give the dimensions of the box for that 
volume. (analysis) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Rational Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 5: The student will be able to identify relationships between rational functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 5.1. Identify and graph inverse 
variations. 4.3.12.C.1 

5.2. Find domain and range of a 
rational function. 4.3.12.B.2 

5.3. Identify vertical and 
horizontal asymptotes of a 
rational function.4.5.12.F.3 

5.4. Graph rational functions. 
4.3.12.B.2, 4.3.12.B.3 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• What is an inverse variation and how does it compare 
to other rational functions? 

• What is significant about the graph of a rational 
function? 

• How can the vertical and horizontal asymptotes of a 
rational function be identified analytically? 

• Explain the procedure to sketch a possible graph of a 
rational function. 

 
 
Sample Conceptual Understandings: 

Given a rational function of the form 
( )( )
( )

N xf x
D x

= ,  

the following guidelines will be helpful. 
Finding horizontal asymptotes: 

( )N x ( )D x• If  and  have the same degree, the 
constant function equal to the ratio of the leading 
coefficients of ( )N x  and ( )D x  will be the 
horizontal asymptote. 

( )D x• If the degree of is greater than the degree of 
( )N x  , then the horizontal asymptote is the x axis. 

 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Rational Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 5: The student will be able to identify relationships between rational functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Finding vertical asymptotes: 
• A vertical asymptote will occur whenever ( )D x =0 

unless the factor of ( )D x that produced the zero 
can be factored and cancelled,  

 

Assessment Models: 
1) For each rational function: 

a) Find all horizontal and vertical asymptotes 
of the graph. (synthesis) 

b) Identify any holes in the graph. (application) 
c) Sketch a possible graph of the function 

using asymptotes, intercepts and sign 
analysis. (synthesis) 

d) Confirm your graph using a graphing 
calculator. (application) 

e) State the domain and range of the function. 
(analysis) 

i) 
2

( 1)
y

x
= −

−
 

ii) 2

2
5 6

xy
x x

+
=

+ +
 

iii) 
2

2

6 9
4 3

x xy
x x

+ +
=

+ +
 

2) The function 
69.1

2.3
p

a
=

+
 relates atmospheric 

pressure p ,in inches of mercury, to altitude , 
in miles. 

a
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Algebraic Functions 

Topic: Rational Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 5: The student will be able to identify relationships between rational functions and their 

graphs. 
Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte ment Model I rdisciplinary Activities / Assess

a) Graph the function. (application) 
b) Find the atmospheric pressure at Mt. 

Kilimanjaro with altitude 19,340 ft. 
(application) 

c) Is there an altitude at which the 
atmospheric pressure is 0 inches of 
mercury?  Use your graph to justify your 
answer. (synthesis/evaluation) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Inequalities 

Topic: Inequalities and Absolute Value 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 6: The student will be able to interpret and graph inequalities. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5 6.1. Solve and graph linear 
inequalities. 4.3.12.B.1, 
4.3.8.D.5 

6.2. Interpret and graph absolute 
value inequalities. 
4.3.12.B.1 

6.3. Solve and graph polynomial 
inequalities in one variable. 
4.3.12.B.4, 4.3.12.C.1 

6.4. Solve and graph polynomial 
inequalities in two variables. 
4.3.12.B.4, 4.3.12.C.1 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• How do the rules for solving linear inequalities compare 
to the rules for solving linear equations? 

• How is the solution to an inequality illustrated on a 
graph? 

• What is the definition of absolute value?  Use the 
definition to describe the possible solutions to an 
absolute value inequality. 

• How is solving a polynomial inequality in one variable 
different from solving a linear inequality? 

• Explain how graphing inequalities in one variable 
compares to graphing inequalities in two variables. 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

• Advanced Algebra; Allan Bellman, Sadie 
Chavis Bragg, Suzanne H. Chapin, 
Theodore J. Gardella, Bettye C. Hall, 
William G. Handlin, Sr.,Edward 
Manfre;Prentice Hall 1998. 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Inequalities 

Topic: Inequalities and Absolute Value 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 6: The student will be able to interpret and graph inequalities. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Instructional Tools 
• TI-84 Graphing Calculator 

 
Assessment Models: 
1) Solve and graph each inequality. (application) 

a) 7 5 12x− >  

b) 3(8 4 ) 9 7x x− < −  

c) 3 5x − <  

d) 6 4x + ≥  

e) ( 3)( 2)( 5) 0x x x+ − − >  

f) 3 22 0x x− <  

g) 6 3 2y x− ≥
2 4y x

 

h) ≤ −
2)  At least 35 performers of the Big Tent Circus 

are in the grand finale.  Some are piled into 
cars, while others are balanced on bicycles.  
Seven performers are in a car; five performers 
are balanced on each bicycle.   
a) Write an inequality that represents the 

 

given information. (synthesis) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Inequalities 

Topic: Inequalities and Absolute Value 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 6: The student will be able to interpret and graph inequalities. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte ment Model I rdisciplinary Activities / Assess

b) Draw a graph showing all possible 
combinations of cars and bicycles that 
could be used in the finale. (synthesis) 

c) Determine the minimum number of bicycles 
that will be needed if three cars are 
available. (evaluation) 

d) determine three other possible 
combinations of bicycles and cars. 
(evaluation) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Transcendental functions 

Topic: Exponential and Logarithmic Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 7: The student will be able to apply exponential and logarithmic functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 7.1. Define and apply properties 
of exponents. 4.1.12.B.4 

7.2. Recognize, evaluate and 
graph exponential functions. 
4.1.12.B.4, 4.3.12.C.1 

7.3. Use exponential functions to 
model growth and decay. 
4.1.12.B.4, 4.3.12.C.1 

7.4. Recognize evaluate and 
graph logarithmic functions. 
4.1.12.B.4, 4.3.12.C.1, 
4.3.12.C.2 

7.5. Apply properties of 
logarithms. 4.1.12.B.4 

7.6. Solve exponential and 
logarithmic equations. 
4.1.12.B.2, 4.1.12.C.1, 
4.3.12.B.4 

7.7. Use exponential and 
logarithmic equations to 
solve real-life problems. 
4.1.12.B.2, 4.1.12.C.1, 
4.3.12.B.4 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 

• Use the properties of exponents to describe the action 
necessary to complete each task 

• Multiply monomials with like bases. 
• Divide monomials with like bases. 
• Raise a monomial to an integral power 

(include negative exponents and zero in 
your discussion). 

• Raise a monomial to a rational power. 
• How can we distinguish between exponential growth 

and decay using the graph or the equation of an 
exponential function? 

• What is a logarithm? 
• What is true about the domain of a logarithmic function 

and how can that be helpful in graphing logarithmic 
functions. 

• Explain the connection between the properties of 
exponents and the properties of logarithms. 

 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Transcendental functions 

Topic: Exponential and Logarithmic Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 7: The student will be able to apply exponential and logarithmic functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Assessment Models: 
1) Simplify each expression.  Use only positive 

exponents. (application) 

a)  2          b)  3(4 )( 3 )a a−
5

4 3

7xy
x yz−  

c)  
23

2

2
3
a
b

−−⎛ ⎞
⎜ ⎟              d)  64
⎝ ⎠

1
4  

e)  8
2
3                      f)  

32
38

⎛ ⎞
⎜ ⎟
⎝ ⎠

  

g)  02x                         h)  
2

6 3(8 )a
−−   

2) Let ( ) 2xf x = and )2( ) log (g x x= . 
a) Generate a table of values for the function 

( )f x . (application) 
b) Use the table of values to sketch the graphs 

of ( )f x  and ( )g x . (application) 
c) What is the connection between these two 

functions. (synthesis) 
3) Sketch the graph of each function and state its 

domain and range. 
a) ( ) xf x e=  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Transcendental functions 

Topic: Exponential and Logarithmic Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 7: The student will be able to apply exponential and logarithmic functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte ciplinary Activities / Assessment Model I rdis

b) 3( ) log ( )f x x=  
c) ( ) ln 1f x x= +

4) te an exponential function to model each 
situation. (synthesi
a) Predict the population of a species, in t 

years, that is decrea

 
Wri

s) 

sing at a rate of 2% per 
year if the current population is 10,000. 
Predict the return on a $500.00 investment 
if the anticipated growth is 5.2% per year

b) 
. 

c) Calculate the interest on $1,000.00 
compounded quarterly at 3% for t years. 

d) Predict the mass of a 10g sample of carb
14 with half-life of 5717 years, after t year

on 
s. 

 Solve each equation below. (application) 
1253 =x  

5) 
a) 

b) 123 5
2

=x  
c) 
d) 0

325 =x  
310 5x+ =  

e) 8log 16x =  

f) xlog5 log 2+ =
6) articular investment has an anticipated 

urn rate of 6.8% per year.  Write and solve 
an exponential equation for each situation 

 

re
A p

t
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea: Transcendental functions 

Topic: Exponential and Logarithmic Functions 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 7: The student will be able to apply exponential and logarithmic functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Reso

 
urces / Learning Activities / 

Interdisciplinary Activities / Assessment Model

below. (synthesis)
a) In how many years will an investment of 

$2,000.00 increase to $3,000.00? 
b) In how many years will the investment 

double?  
7) 

subject and were given an exam.  Every month 
for a year after the exam, the students were 
retested to see how much of the material they 
remembered.  The average scores for the 
group are given by the human memory model 

( ) 75 6ln( 1)f t t

Students participating in a psychology 
experiment attended several lectures on a 

= − +  where t is in months.  
Solve for each situation below both graphically 
and algebraically. (synthesis)  
a) What was the average score on the original

exam, 
 

( )0t = ? 
b) After how many months will the average 

score b w ae belo  passing grade of 65?   
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 8: The student will be able to evaluate and graph trigonometric functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

12 8.1. Convert the measure of an 
angle between degree and 
radian measure, and find 
coterminal angles. 
4.2.12.A.3, 4.2.12.E.1 

8.2. Evaluate trigonometric 
functions using the unit 
circle. 4.2.12.A.3, 4.3.12.B.1 

8.3. Find exact values of 
trigonometric functions for 
30, 45, and 60 degree 
angles. 4.2.12.A.3, 
4.3.12.B.1 

8.4. Use reference angles to 
evaluate trigonometric 
functions. 4.3.12.B.3, 
4.3.12.B.1 

8.5. Sketch the graphs of 
trigonometric functions 
using a table of exact 
values. 4.3.12.B.3, 
4.3.12.B.4 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 
 

• What are radians and how are they related to degrees? 
• Explain the process of evaluating a trigonometric 

function using reference angles and the unit circle. 
• How do the values on the unit circle correlate to the 

rectangular graph of a trigonometric function? 
 
Sample Conceptual Understandings: 
Angle conversion: 

degrees = radians 
180

⋅ 
π

o

      

radians = degrees 
180

π
⋅ 

o
 

 
 
 
 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
 
 

 36
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 8: The student will be able to evaluate and graph trigonometric functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Assessment Models: 
1) Convert each angle to radians in terms of π . 

60o 140oa)                      b)   
oc)                    d)   180 315o

2)  Convert each angle to degrees. 

a)  2π                     b)  
2
3
π

 

c)  
11
6
π

                  d)  
5
4
π

 

3)  Give one positive and one negative coterminal 
angle for each angle below.  Use the given form 
of the angle. 

a)                 b)  125o 3
2
π

.  

4) A sector of a circle has central angle 1.2 
radians and radius 6cm.   
a) Find its arc length. 
b) Find its area. 

5) Find the value of each expression leave 
answers in simplest radical form.   Show 
reference angle statement when necessary. 

135oa) sin  
b) cos 
c)

270o  
 tan 240o  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Functions and Their Graphs 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 8: The student will be able to evaluate and graph trigonometric functions. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte inar  Activities / Assessment Model I rdiscipl y

d) sec  420o

e) cos ( ) 120− o

 
f) sin 3π  

g) csc 
5
3
π

 

h) cot 
11

6
π

 

i) sec 
7
6
π

 

6) Graphing Project* 
Students will complete the following tasks and 
present their graphs in a neat and accurate 
presentation.   
a) Complete a table of exact values for all 

special angles and quadrantal angles  
2 2− π ≤ θ ≤ π . 

b) Graph each of the 6 trigonometric functions 
on a separate graph.  Include an accurate 
scale and asymptotes where appropriate. 
dendum p.56-57 *Ad
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 9: The student will be able to solve trigonometric equations graphically and analytically. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

12 9.1. Use amplitude and period to 
sketch graphs of sine and 
cosine functions. 4.3.12.C.1, 
4.3.12.B.3 

9.2. Sketch translations of 
graphs of sine and cosine 
functions. 4.2.12.A.3, 
4.3.12.B.1 

9.3. Use inverse trigonometric 
functions to solve 
trigonometric equations. 
4.3.12.D.2, 4.2.12.D.2, 
4.3.12.B.2 

9.4. Solve simple trigonometric 
equations involving sine and 
cosine. 4.3.12.D.2, 
4.2.12.D.2, 4.3.12.B.2 

9.5. Simplify trigonometric 
expressions using 
fundamental trigonometric 
identities. 4.3.12.D.1, 
4.3.12.D.2 

9.6. Solve trigonometric 
equations using 
fundamental trigonometric 
identities. 4.3.12.D.2, 
4.3.12.B.2, 4.1.12.C.1 

• How does a change in amplitude or period affect the 
graph of a Sine or Cosine curve? 

• Explain the effect of A, B, h, and k on the graph of a  
sine or Cosine curve using the equations 

sin ( )
cos ( )

y A B x h k
y A B x h k

= − +
= − +

• Why is it necessary to restrict the domain in order to 
discuss inverse trigonometric functions? 

 

• Explain how to find all possible solutions to simple 
trigonometric equations over a given domain. 

• How can the graph of a trigonometric function be used 
to anticipate the number of solutions to a trigonometric 
equation? 

• Explain the connection between the right triangle below 
and the Pythagorean Identities for trigonometric 
functions.        

         
 
                                               1               y 
                                                     
                                               θ           
                                                   x 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
• The Geometer’s Sketchpad 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 9: The student will be able to solve trigonometric equations graphically and analytically. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 
 

 
• Could a single curve be described using both a 

Sine function and a Cosine function? Why? 

Learning Activity:  
• Translating Graphs of Trigonometric 

Fucntions*.   
Students will work in pairs to complete the 
graphing calculator activity on translating 
graphs of trigonometric functions. 
*Addendum p.58-63 

• Deriving Basic Trigonometric Identities* 
Students will learn about negative angles 
relationships, pythagorean realtionships 
and reciprocal relationships among 
trigonometric functions. 

      *Addendum p.64 
  
Assessment Models: 
1) For each function: 

a) State the amplitude of the curve. 
(application) 

b) State the period of the curve. (application) 
c) Describe any vertical or horizontal 

translations of the curve. (application) 
d) Sketch the graph by hand. (synthesis) 
e) Confirm your sketch using a graphing 

calculator. (application) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 9: The student will be able to solve trigonometric equations graphically and analytically. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

i) 2sin3y x=  

ii) cos 1y x= − −  

iii) 4sin( )y x π= −  

2) Solve each equation for the given domain. 
(synthesis) 
a) tan 1.4x = −   for 
b) 

0 360x≤ <o o  
csc 6.3x =        for 0 360x≤ <o o  

c) cos3 .9x =        for 0 360x≤ <o o  

d) 
8sec
5

x =          for 0 2x π≤ <  

e) 8sin 2 1x = −     for 0 2x π≤ <   

f) 6cos 5
2
x

=        for 0 2x π≤ <

3) Match the trigonometric expression with one of 
the following. (synthesis) 
a)  sec

 

x        b)  1−            c)  cot x  
d)        e)  tan1        x−     f)  sin x  

1. sec cosx x  
2. tan cscx x  
3. 2 2cot cscx x−  
4. 2(1 cos )(csc )x x−  
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 9: The student will be able to solve trigonometric equations graphically and analytically. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

5. 
sin( )
cos( )

x
x

−
−

 

6. 2

2

sin( )
cos( )

x
x

π

π

−
−

 

4) A company that produces snowboards, which 
are seasonal products, forecasts monthly sales 

for 1 year to be 74.50 43.75cos
6
tS π

= +  

where S is the sales in thousands of units and 
t is the time in months, with 1t = corresponding 
to January. 
a) Use a graphing calculator to graph the 

sales function over the one-year period. 
(application) 

b) Use the graph in part (a) to determine the 
months of maximum and minimum 
sales.(application) 
If you were the ownc) er of this company, how 
would this information help you to make 
decisions about production, advertising, 
and distribution of your product?  What 
suggestions would you make to try to 
change your sales from a periodic function 
to a growth function? (analysis/evaluation) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Transcendental Functions 

Topic: Trigonometric Equations 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 9: The student will be able to solve trigonometric equations graphically and analytically. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
ties / 

ssment Model 
Resources / Learning Activi
Interdisciplinary Activities / Asse

5) Graphing Assessment* 
Students will demonstrate their ability to 
translate graphs of trigonometric functions by 
creating their own functions and explaining their 
graphs.  *Addendum p.65 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Right Triangle Trigonometry 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 10: The student will be able to apply trigonometric formulas to model real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 10.1. Use trigonometry to find 
unknown sides and angles 
of a right triangle. 
4.2.12.D.2, 4.2.12.E.1, 
4.2.12.E.2 

10.2. Find the area of a triangle 
given the lengths of two 
sides and the measure of 
the included angle. 
4.2.12.D.2, 4.2.12.E.1, 
4.2.12.E.2 

10.3. Apply The Law of 
Sines.4.2.12.A.3, 
4.2.12.D.2, 4.2.12.E.2 

10.4. Apply The Law of Cosines. 
4.2.12.A.3, 4.2.12.D.2, 
4.2.12.E.2 

10.5. Use trigonometry to solve 
navigation and surveying 
problems. 4.2.12.A.1, 
4.2.12.D.1, 4.2.12.D.2, 
4.2.12.E.2 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 
 

• What does the acronym SOH-CAH-TOA stand for? 
• How can trigonometric ratios be used to solve real-life 

problems? 
• How can we find the area of a triangle given two sides 

and the included angle? 
• What is The Law of Sines and what is it used for? 
• What is the Law of Cosines and what is it used for? 
• How is measuring an angle in standard form different 

from measuring and angle from a compass bearing? 
 

NOTE:  The assessment models provided in 
this document are suggestions for the teacher. 
If the teacher chooses to develop his/her own 
model, it must be of equal or better quality and 
at the same or higher cognitive levels (as noted 
in parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator  
 
 



 45

Su
gg

es
te

d 
da

ys
 o

f I
ns

tr
uc

tio
n 

Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Right Triangle Trigonometry 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 10: The student will be able to apply trigonometric formulas to model real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Assessment Models: 
1) In triangle ABC, the measure of angle A is 90 

degrees, a = 39 and b = 31. Find the length of 
side c and the measures of angles B and C. 
(synthesis) 

2) A person stands five meters from a building. 
The angle of elevation from where the person 
stands to the top of the building is 75 degrees. 
Find the height of the building. (synthesis) 

3) The sides of an isosceles triangle have lengths 
4, 9, and 9. What are the measures of its 
angles? (synthesis) 

4) Two sides of a triangle have lengths 7 in and 4 
in. The angle between the sides measures 73 
degrees. Find the area of the triangle. 
(synthesis)  

5) The adjacent sides of a parallelogram are 4cm 
and 5cm, the included angle is 120 o , Find the 
area of the parallelogram. (synthesis) 

6) The area of Δ ABC = 12cm .  If a= 4cm and 
b= 9cm find all possible measures of the 
included angle. (synthesis) 

2

7) A regular octagon is inscribed in a circle with a 
radius of 6 cm. Find the area of the octagon. 
(synthesis) 

8)  Use The Law of Sines to solve each 
problem.(application) 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Right Triangle Trigonometry 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 10: The student will be able to apply trigonometric formulas to model real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
nte plinary Activities / Assessment ModelI rdisci  

a) In . 
Find . 

, 29 , 62 , 11.5ABC A B and cΔ = = =o o    
a

b) In ,  
Find 

103 , 18 17.ABC A a and bΔ = = =o      
B . 

c) Solve for all missing parts of triangle ABC 

with b = 8, a = 10, and A = 118
o

. 
9) Use the Law of Cosines to solve each problem. 

(application) 
a) Find the largest angle of ABCΔ  with        

a = 3, b = 7, and c = 5.5. 
In , 6, 8,ABC b cΔ = =  b) 2 . 6. 
Find side a. 
Find any angl

5and A = o  

c) e of ABCΔ  then find its 
area.  Given a = 17, b = 13, c = 19. 

A ship proceeds on a course of 300° for 10) 2 
hours at a speed of 15 knots . (1 knot = 1 
nautical mile per hour).  Then, it changes 
course to 230°, continuing at 15 knots for 3 
more hours.  At that time, how far is the ship 
from its starting point? (synthesis) 
Town T is 8 km northeast of Village V.  C11) ity C 
is 4 km from T on a bearing of 150° from T.  
What is the bearing and distance of C from V? 
(synthesis) 
Find the area12)  of the plot of land described 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Right Triangle Trigonometry 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 10: The student will be able to apply trigonometric formulas to model real-life problems. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

below.  From a granite post, proceed 195 feet 
East along Tasker Hill Blvd, then along a 
bearing of S32°E for 260 feet, then along a 
bearing of S68°W for 385 feet, and finally along 
a line back to the granite post. (synthesis) 

 
13) Group Assessment: Surveying Poster* 

Students will work in small groups to solve a 
surveying problem.  After calculating the 
dimensions and agreeing on their solution, they 
will prepare and present a scale drawing with a 
detailed explanation of their problem and its 
solution.  Student should be encouraged to be 
creative with their presentations. 
(synthesis/analysis) 

     *Addendum p.65 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Polar Coordinates 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 11: The student will be able to solve problems involving polar coordinates. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

8 11.1. Plot points and find multiple 
representations of points in 
the polar coordinate system. 
4.3.12.B.4, 4.3.12.C.1 

11.2. Convert points from 
rectangular to polar form 
and vice versa. 4.3.12.B.4, 
4.3.12.C.1 

11.3. Graph polar equations. 
4.3.12.B.4, 4.3.12.C.1 

11.4. Explore special polar graphs 
including Cardiod, Limacon 
and Rose curves. 
4.3.12.B.4, 4.3.12.C.1 

 
***Standards 4.5.K12.A-F are 
applicable throughout this goal. 
 

• How are polar coordinates used to plot points? 
• What is the relationship between the polar coordinates 

and rectangular coordinates of the same point? 
• How do we graph polar equations? 
• Name a particular polar graph that is often seen in 

nature. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE:  The assessment models provided in this 
document are suggestions for the teacher. If the 
teacher chooses to develop his/her own model, 
it must be of equal or better quality and at the 
same or higher cognitive levels (as noted in 
parentheses).  
Depending upon the needs of the class, the 
assessment questions may be answered in the 
form of essays, quizzes, mobiles, PowerPoint, 
oral reports, booklets, or other formats of 
measurement used by the teacher. 
 
Resources: 

• Advanced Mathematics; Richard G. Brown; 
McDougal Littell; Houghton Mifflin 2000, 
including Teacher’s Resources. 

• Precalculus With Limits; Ron Larson, 
Robert Hostetler, Bruce Edwards; 
Houghton Mifflin Company 2008, including 
Teachers Resources. 

 
Instructional Tools 

• TI-84 Graphing Calculator 
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Curriculum Management System 
Subject/Grade Level
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:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Polar Coordinates 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 11: The student will be able to solve problems involving polar coordinates. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Resources / Learning Activities / 
Interdisciplinary Activities / Assessment Model 

Sample Conceptual Understandings: 

Polar coordinates ( ),r θ , and rectangular 

coordinates ( , )x y , describe the same point in a different 
way.                                                        
 
 
                                                           r y  
 
 
                             θ  
                                             x  
 
Given: ( ),r θ                             Given: ( ),x y  

cosx r= θ                                 2 2r x y= +  

siny r= θ                                 1tan y
x

− ⎛ ⎞θ = ⎜ ⎟
⎝ ⎠

 

 Learning Activity:  Polar vs Rectangular Graphs*. 
Students can explore the connection between polar 
and rectangular graphs by completing this activity. 
*Addendum p.66 
 
Assessment Models: 
1) Which of the following polar coordinates 

describes the same point?  (Choose ALL  
     possible answers.) 

(4,270 )oa)                b)   ( 4,90 )− o

c)  ( 4, )
2
π

− −              d)    (4,990 )o

2) Give polar coordinates for the point 
( 3, 3 3)− −  

3) Give the rectangular coordinates for the point 
(5,120 )o  

4) Plot the points on a polar graph. Label the 
points A (2,120o ) and B ( 3,150 )− o . 

5) Polar Graphing Project*:  Students will be 
assigned two polar equations.  They will 
complete a table of values for each and graph 
each equation by plotting points on a polar 
graph.  Students will present their graphs in a 
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Curriculum Management System 
Subject/Grade Level:  
Dynamics of Trig/Math 
Analysis / Grade 12 

Big Idea:  Trigonometry 

Topic: Polar Coordinates 

Overarching Goals: 
(1) Communicate mathematical ideas in clear, concise, organized language that varies in content, format 

and form for different audiences and purposes.   
(2) Comprehend, understand, analyze, evaluate, critique, solve, and respond to a variety of real-life, 

meaningful problems. 
(3) Investigate, research, and synthesize various information from a variety of media sources. 
Major Goal 11: The student will be able to solve problems involving polar coordinates. 

Objectives / Cluster Concepts / 
Cumulative Progress Indicators 
(CPI's) 
The student will be able to: 

Essential Questions 
Sample Conceptual Understandings 

Instructional Tools / Materials / Technology / 
Reso

ssment Model 
urces / Learning Activities / 

Interdisciplinary Activities / Asse

creative way. *Addendum p.67
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DYNAMICS OF TRIG/MATH ANALYSIS 
GRADE 12 

 
COURSE BENCHMARKS 

 
 
1. The student will be able to identify relationships between linear functions and their graphs.. 

2. The student will be able to combine functions and identify the relationships between the graph of a functions and its algebraic rule. 

3. The student will be able to identify relationships between quadratic functions and their graphs. 

4. The student will be able to identify relationships between higher degree polynomial functions and their graphs. 

5. The student will be able to identify relationships between rational functions and their graphs. 

6. The student will be able to interpret and graph inequalities. 

7. The student will be able to apply exponential and logarithmic functions. 

8. The student will be able to evaluate and graph trigonometric functions. 

9. The student will be able to solve trigonometric equations graphically and analytically. 

10. The student will be able to apply trigonometric formulas to model real-life problems. 

11. The student will be able to solve problems involving polar coordinates. 

12. The student shall be able to choose and apply an appropriate algebraic, geometric or trigonometric approach to problem solving. 

13. The student shall be able to determine the best use of technology, if any, to solve problems. 

14. The student shall be able to communicate mathematical ideas effectively. 
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Addendum



 
ADDENDUM 

Learning Activities and Project outlines 
 
Goal 4: Learning Activity- Matching Graphs 
To the Teacher:  Cut the graphs into flashcards and provide each group with a set of cards and a list of polynomial functions.    
     Students should work together to match the graphs with the functions on the list. 
 

                          

2 2

3 2 3 2

2

1. 6 2. 6

3. 6 4. 6

5. ( 2)( 1) 6.

y x x y x x

y x x x y x x x

y x x x

  = − −                                                  = − + +

  = − + +                                            = − −

  = − + −                                      2

2 2

2 2 2

2 2

( 1)( 2)

7. ( 1)( 2) 8. ( 2)( 1)

9. ( 1)( 2) 10. ( 1)( 2)( 3)

11. ( 1)( 4)

y x x x

y x x x y x x x

y x x x y x x x x

y x x x

= + −

  = − +                                        = + −

  = − +                                      = − + +

  = − − −               2 2

4 3

5 3

12. ( 1)( 4)

13. ( 3) 14. ( 4)

15. ( 3) 16. ( 2)( 3)

y x x

y x y x

y x y x x x

                  = − −

  = −                                                   = −

  = − +                                                = − −  
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Goal 8: Graphing Project 
GRAPHING TRIGONOMETRIC FUNCTIONS 

 
DIRECTIONS:  Fill in all values on the table below.  Use the values to graph each trig function on a separate sheet of graph paper.  You will be graded on the 
following: 

• A complete and correct table of values in simplest radical form. 
• Six separate graphs including :  title, scale, points plotted accurately using decimal approximations, asymptotes where necessary and smooth 

continuous curves 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

θ in 
degrees 

θ in 
radians 

sinθ  cosθ  tanθ  cscθ  secθ  cotθ  

-360  
o        

-330  
o        

-315  
o        

-300  
o        

-270  
o        

-240  
o        

-225  
o        

-210  
o        

-180  
o        

-150  
o        

-135  
o        

-120  
o        

-90  
o        

-60  
o        

-45  
o        

-30  
o        

0  
o        

θ in 
degrees 

θ in 
radians 

sinθ  cosθ  tanθ  cscθ  secθ  cotθ  

0  
o        

30  
o        

45  
o        

60  
o        

90  
o        

120  
o        

 135  
o        

150  
o        

180  
o        

210  
o        

225  
o        

240  
o        

270  
o        

300  
o        

315  
o        

330  
o        

360  
o        
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(The grid below can be used instead of traditional graph paper to help students create a reasonable scale on the horizontal axis)  
 
TITLE OF GRAPH: 
 
 
 

                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         

 

                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         

                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         

 

                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         

 
 
 
 
 
 
 
 



Goal 9 Learning Activity-Translating Graphs of Trigonometric Functions 
Students may work in pairs or alone to complete the exercises and discover the relationship between translations of 
trigonometric functions and their equations.  
 
TRANSLATING GRAPHS OF TRIGONOMETRIC FUNCTIONS 
 
Complete each task in the space provided using a graphing calculator. 
 
1.  Set the MODE on your calculator to agree with the window below. 

 
 
 
 
 
 
 
 
 
 

2.  Set you WINDOW to agree with the window below. 
 

 

type in 

/ 2

/ 4

−π
  2π 
  π

   for the first three values. 

 
 
 
 

 
3.  Graph the following equations in the window provided. 

      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.  Using the graphs above and your class notes, describe the effect that a change in A has on  the  
     graph of y = A sin(x).  Use the proper vocabulary word for A in your explanation. 
 
 
 
     Will the effect be the same for y = A cos(x)?  Test your conclusion using the calculator. 
 
 
 



5.  Sketch each graph in the space provided.  
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
6.  Using the graphs above, describe the effects that a change in B has on the graph of  
     y = sin(Bx)  or  y = cos(Bx). 
 
 
 
 
 
7.  Use the information below to answer questions about the exercises that follow.   
      Given y = Asin(Bx)  or y = Acos(Bx) 

      A represents amplitude    
max min

2
A −

= . 

      B represents the number of cycles in units.  B is related to the period P as follows: 2π

      
2B
P
π

=   or  
2P
B
π

= . 
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ry the following exercises without the calculator.  You may check your work with the calculator when you are done.  

Remember:  each mark on the x-axis 

NOTE:  use the same window that you set up in the beginning of this packet.   
 

represents / 4π  which means that  
4 marks = π . 

 
.  Sketch each graph and state the amplitude and period. 

 

 
 
 
 
 
 

8
 

 3sin 2y x=                                        2cosy x= −                                    4sin(1/ 2 )y x=  
 

   

A=_______  P=_______                 A=_____ ____ P=_______ 

.  Match each equation with its graph. 

__  P=_______               A=____
 
 
9

 
 
 Label each graph 1 2 3 4, , , ,Y Y Y Y      or . 

 
 

5Y
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0.  Reset your window using the sample below: 

                              

 

1.  Sketch each graph in the window provided.                                                                                                                                   

12. Using the graphs above, describe the effect of adding or subtracting a number on the outside  

3.  Sketch the graph of each function below: 

 
 

 
 

   
TE: Now each mark on             

ns. 

NO
the x-axis is equal  
to 1.0 decimal radia
 
 
 
 
 
 

 
 
1

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      of the function had on the graph. 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 

 
 
 
 
 



1
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4. Using the graphs above, describe the effect that adding or subtracting a number on the inside of the function has on  

5.  Sketch each graph below: 

 

6.  Try to sketch each graph without the calculator, then check your answer. 

                                                    

      its graph.  (You may want to graph the y = sin(x) or y = cos(x) on the same axis to compare. 
 
 
 
 
 
 
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
1
 

 1 sin( 2)y x= − +    2cos(2 ) 1y x= + 2 cos( 2)y x= − + +    
 
 
 
 
 
 
 
 
 
 

 
7.  Use the descriptions in #7 to find the amplitude and period for each graph in #16. 1

 
 
 
 
 
 
 
 
 
 
 
 
 
 



18.  Match each equation with is graph.  Note the scale on each graph. 
 

 

      x-scale =

 
 
 
 
 
 
 
   / 4π  
 
 
 
 
 
 
 
 
 
 

 / 4π          x-scale =

 65

 
 

       x-scale = 1.0 
 

 

9.  Summarize the effects of A,B,H, and K on the graphs of sine and cosine using the equations  

 
 
 
 
 
 
 
  

 

       x-scale = 1.0 

 
 
 
 
 
 
 
  
 

 
 
1
        sin ( ) cos ( )y A B x H K y A B x H K= − +          = − + . 
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oal 9: Learning Activity-Deriving Basic Trigonometric Identities. 
asic trigonometric identities.  After students have 

ERIVING TRIGONOMETRIC IDENTITIES                 

OMPETE EACH SET OF EXERCISES AND DRAW CONCLUSIONS IN THE SPACE PROVIDED. 

.  Give the exact value for each expression in simplest radical form. 
                 

   d)                      e)       f)       

   

.  Which functions changed signs when the angle was changed from a positive to a  

.  Give the value of each expression to the nearest hundredth. 

.  What is the relationship between the angles in each pair of functions?  What can you  

.   
                                                                         For the given unit circle, we know that  

                                                                             

The following exercises can be used to help students discover the b
completed the exercises, a formal discussion of trigonometric identities should follow. 
 
D
 
C
 
1
     a) sin(30 )o                       b) cos(120 )o                   c)  tan(45 )o  

        sin( )                          cos( )                       o          30− o 120− o tan( 45 )−
 
  csc(150 )o sec(45 )o  cot(60 )o

         csc )                     sec )                )     ( 150− o ( 45− o  cot( 60− o

 
 
2
     negative?  Will that happen every time?  Explain. 
 
 
 
 
 
 
3
     a)  sin(30 )o                b) tan(20 )o    c) sec(40 )o   

          co                   cot                       csc(50  s(60 )o (70 )o )o
 
 
4
     conclude about the “cofunctions”? 
 
 
 
 
 
 
5
       
  

siny = θ      and cosx = θ . 
                                       
                                        1         y 

                           Use the Pythagorean Theorem to state  
   

                                                                              Substitute 

                                       θ             
                                        x                                     the relationship between x, y and 1. 
                                       

                                                                                 
 

sin θ  and cosθ   into the  
on ab                                                                                Pythagorean expressi ove. 
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oal 9: Graphing Assessment 
 as an alternative assessment for translating graphs of trigonometric functions. 

RAPHING PROJECT: Translating Graphs of Trigonometric Functions 

or each situation listed below, write an original equation and use The Geometer’s Sketchpad to illustrate the translation. 

 effects of the equation on the 

 each graph with your name and date.  

1. Show a change in amplitude of a sine or cosine curve. 
 sure to state the period on this graph. 

ns on the graph to illustrate the translation of a 

sine or cosine.  Make notations on the graph to illustrate the translation of a 

gle graph. State this equation in terms of sine and cosine. 

OTE:  The equations to be used are your choice.   
ghout this project. 

oal 10: Group Assessment-Surveying Poster 
ng problem.  They should work together to solve the problem and then 

IRECTIONS: 
oblem below.  Working with the members of your group, make a rough diagram and find the area of the 

reg
 

ample problem:  Find the area of the plot of land described below.  From a granite post, proceed 195 feet East along 
 

 
 
G
The following activity may be used
 
G
 
F
For 4-6, show the original sine or cosine curve and the translation on the same set of axes. 
Each graph should contain a text window with an explanation, in complete sentences, of the
graph of sine or cosine. 
Include a text window on
 

2. Show a change in period of sine or cosine function.  Be
3. Show a reflection of sine or cosine over the horizontal axis. 
4. Show a horizontal translation of sine or cosine.  Make notatio

particular point on the curve. 
5. Show a vertical translation of 

particular point on the curve. 
6. Show all of the above in a sin

 
 
N
              Be sure to use sine and cosine equally throu
 
 
 
 
G
Each group of students will be assigned a surveyi
present a poster of the property that was surveyed. 
 
D
 Read the pr
ir ular quadrilateral.  Document all work to show how you got the area.  When all members of the group agree on the 
solution, draw a large scale diagram on the paper provided.  Provide a NEAT copy of all work necessary to get the area.
 You will be graded on neatness and accuracy.  All members of the group must present the solutions in their own 
notebook and be able to explain how they got their answers. 
 
S
Tasker Hill Blvd, then along a bearing of S32°E for 260 feet, then along a bearing of S68°W for 385 feet, and finally along
a line back to the granite post. 
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−2π −3π/2 −π −π/2 π/2 π 3π/2 2π

−2.0

−1.0

1.0

2.0

oal 11 Learning Activity-Polar vs. Rectangular Graphs 
s between rectangular and polar graphs. 

GRAPHING POLAR EQUATIONS 
 

sing Geometer’s Sketchpad or a graphing calculator, graph each of the equations below using rectangular coordinates 

.  Sketch f(x)=sin x 

 
.  Sketch f(

The following activity may help students see the connection
 

U
and then polar coordinates.  Sketch your graphs in the space provided.  
 
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

θ2 )=sinθ  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Describe the characteristics that the two graphs have in comm n  o
 
 
 



 
 
 
 
Goal 11: Polar Graphing Project 
DIRECTIONS: 
For each equation below, complete the table of values for , then graph. 0 360x≤ <o o

You will be graded on the following: 
• a complete and correct table of values 
• reasonable scales, clearly labeled 
• neat and accurate curves (hint: there are no line segments on these graphs!) 
• all points must be plotted! 
• BE CREATIVE! 

 
 
Sample problems: 

1.  sin 2r = θ  
 
2.  1 2cosr = − θ  
 

Sample graph and table: 
 
                                                                                  EQUATION:_______________________________ 
 

 
      θ r      
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