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MMoonnrrooee  TToowwnnsshhiipp  SScchhoooollss  
  

Vision, Mission, and Goals 
 
 

Vision Statement 
The Monroe Township Board of Education commits itself to all children by preparing them to reach 
their full potential and to function in a global society through a preeminent education. 
 
 

Mission Statement 
The Monroe Public Schools in collaboration with the members of the community shall ensure that all 
children receive an exemplary education by well trained committed staff in a safe and orderly 
environment. 
 

Goals 
Raise achievement for all students paying particular attention to disparities between subgroups. 
 
Systematically collect, analyze, and evaluate available data to inform all decisions.  
 
Improve business efficiencies where possible to reduce overall operating costs. 
 
Provide support programs for students across the continuum of academic achievement with an 
emphasis on those who are in the middle. 
 
Provide early interventions for all students who are at risk of not reaching their full potential. 
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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 predicted on that belief and is guided by the following six principals 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 
 Algebra II (Honors) is the second course in the honors college preparatory sequence.  It is designed to provide a more in-depth analysis of the 
real world number system and extend the process of algebra introduced in the Algebra I course.  Topics included are: sequences and series; linear 
functions, equations and inequalities; systems of linear equations and inequalities; matrices; quadratic functions and equations; conic sections; 
polynomial expressions and functions; powers and roots; rational expressions and functions; exponential functions and logarithmic functions; 
permutations, combinations, and probability. 

 The course is designed for students who have the appropriate background to understand the concepts and techniques in advanced college 
preparatory mathematics.  It is designed to provide a more in-depth analysis of the process of algebra introduced in Algebra 1. The geometry 
covered in the previous year is used to produce a more meaningful, in-depth approach to new topics of algebra. This course is designed to 
develop higher order mathematical thinking and to prepare the student for the study of trigonometry in the honors sequence. 
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New Jersey State Department of Education 

Core Curriculum Content Standards 
 
 
 
 
A note about Common Core State Standards for Mathematics 
 
The Common Core State Standards for Mathematics were adopted by the state of New Jersey in 2010.  The standards 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 Common Core State Standards for Mathematics and the end of year algebra 1 test content standards may also be found at:  
 
http://www.corestandards.org/the-standards 
http://www.achieve.org/AlgebraITestOverview 
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Algebra II (Honors) 

 
Scope and Sequence 

 
Quarter I 

Big Idea:  Relationships 
I. Linear Functions and Their Graphs 

a) Rate of change(slope) 
b) Piecewise Functions 
c) Absolute Value Functions 

 

Big Idea:  Relationships 
II. Solving Systems of Linear Equations and Inequalities 

a) Solving Systems with Two Unknowns 
b) Solving Systems with Three Unknowns 
c) Linear Programming 

 
Big Idea:  Relationships 
III.  Quadratic Functions And Their Graphs 

a) Graphing Quadratic Functions 
a. Factoring 
b. Finding Square Roots 
c. Completing the Square 
d. Using Quadratic Equation 

 
 

Big Idea: Modeling and Representation 
IV. Complex Numbers 

a. Computation 
b. Graphic Meaning 
c. Applications to Solving Quadratic Equations 
 

Quarter II 
Big Idea:  Relationships   
V. Polynomial Functions 

a. Properties of Exponents 
b. Graphing 
c. Computations w/ Polynomials 
d. Factoring Polynomials 
e. Solving Polynomials 

 

Big Idea:  Modeling and Representation 
VI. Radical Expressions and Equations  

a) Nth roots and Rational Exponents 
b) Properties of Rational Exponents 
c) Power Functions and Function Operations 
d) Inverse Functions 
e) Graphing Radical Functions 
f) Solving Radical Equations 

Big Idea:  Relationships   
VII. Exponential and Logarithmic Functions 

a)  Exponential Growth and Decay 
b) Euler’s Number 
c) Logarithms and Logarithmic Functions 
d) Properties of Logarithms 
e) Solving Exponential and Logarithmic Equations 
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Quarter III 
Big Idea:  Relationships  
VIII. Rational Equations and Functions 

a) Inverse, Direct and Joint Variation 
b) Graphing Rational Functions 
c) Computing with Rational Expressions 
d) Simplifying and Computing with Complex Fractions 
e) Solving Rational Equations 

Big Idea:  Relationships  
IX. Conic Sections 

a) Circles 
b) Parabolas 
c) Ellipses 
d) Hyperbolas 
e) Writing and Classifying Conics 
f) Solving Systems with Quadratics 

 
Big Idea:  Modeling and Representation   
X. Matrices and Determinants 

a) Matrix Operations 
b) Determinates and Cramer’s Rule 
c) Solving Systems Using Inverse Matrices 

 

Quarter IV 
Big Idea: Data Analysis  
XI. Probability and Statistics 

a) Fundamental Counting Principle 
b) Permutations 
c) Combinations 
d) Theoretical vs. Experimental Probability 
e) Compound Events 
f) Independent and Dependent Events 

Big Idea:  Patterns 
XII. Sequences and Series 

a) Sequences and Series 
b) Arithmetic Sequences and Series 
c) Geometric Sequences and Series 
d) Infinite Geometric Series 
e) Recursive Rules for Sequences 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Linear 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. 
Goal 1: The student will be able to analyze, solve and graph linear equations and inequalities 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

3 
Days 

1.1. Identify, compute, graph and 
solve problems involving Rate 
of Change (Slope).  
(A-CED 1, A-REI 3,F-IF 4-6, F-
LE 1.a-b, S-ID 7) 

1.2. Graph Piecewise Functions 
and determine domain and 
range. 
(F-IF 5-6, F-BF 1c) 

1.3. Solve, graph and identify the 
roles of a, h and k in Absolute 
Value Functions. 
(F-IF 1, F-LE 1a-c) 
 

Essential Questions: 
• How can linear relationships be modeled 

graphically? 
• How are slope, the points on a line, and the 

intercepts related to each other with respect to the 
equation y=mx+b? 

• Name a linear relationship that exists in science.  
Which graphing method might be most appropriate 
for this situation? 

• What are the similarities/differences between linear 
functions, piecewise functions, and absolute value 
functions? 
 

Enduring Understandings: 
 

• There are many different ways to manipulate a 
linear equation to graph a relationship between two 
variables.  This models many relationships in the 
real world 

• Some relationships are linear in nature, but are 
better described in “pieces” based on the domain 
of the 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. 
 
Learning Activities: 
Graphing Calculator Activities:  

• Linear Regression 
• Piecewise Functions 
• Graphing Absolute Value Equations 

(Discovery Learning Activity to find the 
roles of a, h and k). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Linear 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. 
Goal 1: The student will be able to analyze, solve and graph linear equations and inequalities 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Sample Conceptual Understandings: 

 
Write a function to describe the data. 
 
 
 
 
 
 
 
Write an equation to model the following graph: 

Assessment Models:  
Research the cost of movie tickets from 1970-2010.  
Create a table and a graph that describes the data. 
As you observe the data, determine if the function is 
best described by a single line of best fit, or if the 
data lends itself better to a piecewise function. 
Based on this information, create a function rule for 
your data.  Support your formula with data and 
calculations. 
 
Graph the following three equations using different 
colors on the same Cartesian Coordinate Plane. 

( ) 3 4
( ) 3 4

2 4 2
( )

3 4 2

f x x
g x x

x x
h x

x x

= +

= +

+ >⎧ ⎫
= ⎨ ⎬+ ≤⎩ ⎭

 

How do they differ?  How are they similar?  Why? 
 
Additional Resources: 
Text Chapter 1-2 Learning Activities ( Algebra II, 
McDougall/Littell © 2004) 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Linear 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. 
Goal 1: The student will be able to analyze, solve and graph linear equations and inequalities 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

 

 
 
The following functions model different relationships.  

( ) 2 3f x x= −  

( ) 2 3g x x= − −  

What are the differences?  How do these differences affect 
the graphs?   

Benchmark Assessment Quarter I (to be 
administered at the end of the first quarter). 
 

  

x

y
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Solving Systems of Linear Equations and Inequalities 

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. 
Goal 2: The student will be able to solve linear systems by graphing, substitution, and linear combination.  
Students will be able to apply these skills to solve real-life problems including Linear Programming 
Models. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

8  
Days 

2.1.  Solve linear systems with two 
unkowns. 
(A-REI 5) 

2.2. Solve linear systems with three 
unknowns. 
(A-REI 5) 

2.3. Solve systems of linear 
inequlalities. 
(A-REI 12) 

2.4. Apply their knowledge of 
systems to solve real life 
probpems using a linear 
programming model. 
(A-REI 10-12) 

Essential Questions: 
• When is it best to solve a system graphically? 
• Why is a system of equations the best way to 

describe a relationship between two linear 
functions? 

• What does the solution set of a system represent? 
• When does a system have only one solution?  

More than one solution?  No solution? 
 
Enduring Understandings: 

• There are four different ways to solve systems of 
linear systems.  Each is best used to 
accommodate data given in a particular format. 

• The solution of a linear system of equations or 
inequalities shows the intersection of the two 
functions. 

• Linear programming models help businesses 
determine how to maximize profits and run 
efficiently. 

 
 
 
 

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. 
 
Learning Activities: 
Tiered Learning activity:  Solving systems of 
equations using all methods.  (Choosing the best 
way to solve each given system). 
 
Exploration and Projects Book, McDougal/Littell, © 
2003, Investigating Ways that Lines Intersect, p.99. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Solving Systems of Linear Equations and Inequalities 

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. 
Goal 2: The student will be able to solve linear systems by graphing, substitution, and linear combination.  
Students will be able to apply these skills to solve real-life problems including Linear Programming 
Models. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Sample Conceptual Understandings: 
You want to burn 380 Calories during 40 minutes of 
exercise.  You burn 8 Calories per minute inline skating 
and 12 Calories per minute swimming.  How long should 
you spend doing each activity? 
 
The Junior Class President asked the prom committee 
what the ratio of single to couples tickets sold was for the 
upcoming prom.  The treasurer needs help determining the 
answer.  Here’s what she knows: 
1. The Junior Class sold a total of $465,128 for prom bids. 
2. Single tickets sold for $75 per person. 
3. Couples tickets cost $132 (for two people). 
 
A juice company makes two kinds of juice:  Orangeade and 
Berry-fruity.  One gallon of Orangeade is made by mixing 
two quarts of orange juice and 1.5 quarts of raspberry juice, 
while one gallon of Berry-fruity juice is made by mixing 
three quarts of raspberry juice and one quart of orange 
juice.  A profit of $.50 is made on every gallon of 
Orangeade sold.  A profit of $.40 is made on every gallon 
of Berry-fruity sold.  If the company has 150 gallons of 
raspberry juice and 125 gallons of orange juice on hand, 
how many gallons of each type of juice should be made to 
maximize profit? 

Assessment Models:  
 Your club plans to raise money by selling two sizes 
of fruit baskets.  The plan is to buy small baskets for 
$10 and sell them for $16, and to buy big baskets 
for $15 and sell them for $25.  The club president 
estimates that you will not sell more than 100 
baskets.  Your club can afford to spend about 
$1200 to buy the baskets.  Find the number of small 
and large fruit baskets you should buy to maximize 
profits. 
 
You have budgeted $48.50 to purchase red oak 
and poplar boards to make a bookcase.  Each red 
oak board costs $3.95 and each poplar board costs 
$3.10.  You need a total of 14 boards for the 
bookcase.  Write and solve a system of equations 
to find the number of red oak boards and the 
number of poplar boards you should buy. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Solving Systems of Linear Equations and Inequalities 

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. 
Goal 2: The student will be able to solve linear systems by graphing, substitution, and linear combination.  
Students will be able to apply these skills to solve real-life problems including Linear Programming 
Models. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

You want to buy an aquarium and stock it with goldfish and 
koi.  The pet store sells goldfish for $.40 each and koi for 
$4 each.  The aquarium starter kit costs $65.  Write a 
model for the amount you will spend as a function of the 
number of goldfish and koi that you buy.  Make a table that 
shows the total cost for several different numbers of 
goldfish and koi. 
 
Solve the following system of equations using any method: 
5 4 4 18

3 2 0
4 2 7 3

x y z
x y z
x y z

− + =
− + − =

− + =
 

What does the solution represent? 

Your aunt receives an inheritance of $20,000.  She 
wants to put some of the money into a savings 
account that earns 2% interest annually and invest 
the rest in Certificates of Deposit (CD’s) and bonds.  
A broker tells her CD’s pay 5% interest and bonds 
pay 6% annually.  She wants to earn $1000 interest 
annually, and she wants to put twice as much 
money in CD’s as bonds.  How much should she 
put in each type of investment? 
 
Students will work in groups of 3 on the following 
application that links linear programming to U.S. 
History:   The LST was a ship used during World 
War II that carried 3 ton trucks and 25 ton tanks.  
The upper deck of the ship could carry 27 trucks, 
but no tanks.  The tank deck could carry 500 tons, 
but no more than 33 trucks.  Based on this 
information, students will determine the following 
(each group member will be assigned one item to 
complete):   

1.  What is the maximum number of tanks that 
an LST could hold? 
2.  What is the maximum number of trucks that 
an LST could hold? 
3.  Suppose an LST was to be loaded with as 
many trucks and tanks as possible, and at least 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/  
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Solving Systems of Linear Equations and Inequalities 

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. 
Goal 2: The student will be able to solve linear systems by graphing, substitution, and linear combination.  
Students will be able to apply these skills to solve real-life problems including Linear Programming 
Models. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

three times as many trucks and tanks.  What is 
the maximum number of tanks and trucks that 
could be loaded? 

The groups will collaborate and analyze results and 
answer the final question as a team: 
      4.  How did the development of linear program 
make a situation such as the one in this problem 
more efficient?  Name three other industries that 
could also use linear programming to make their 
business more efficient.  Explain your reasoning, 
connecting your results to what you learned from 
questions 1-3  
 
Additional Resources: 
Benchmark Assessment Quarter I (to be 
administered at the end of the first quarter). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Quadratic 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. 
Goal 3: The student will be able to solve, re-write and graph quadratic functions using techniques 
including: factoring, taking the square root, completing the square, or using the Quadratic Formula.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

8 
days 

3.1. Graph quadratic equations. 
(F-IF 1,4, 7a) 

3.2. Factor quadratic expressions 
and solve quadratic equations 
by factoring.  Students will 
convert from standard form to 
intercept form of a parabola. 
(A-SSE 2, A-APR 2-3, A-SSE 
3)  

3.3. Solve quadratic equations by 
taking the square root of both 
sides of the equation. 
(A-SSE 3c) 

3.4. Solve quadratic equations by 
completing the square, and 
apply this concept to re-write 
the equation of a parabola 
from standard form  to vertex 
form. 
(A-SSE 3b) 

3.5. Solve quadratic equations 
using the Quadratic Formula. 
(A-SSE 3a) 

Essential Questions: 
• How are the three forms of the graph of a parabola 

related?  (How can I convert from one form to the 
other?) 

• What real-life relationships are best modeled by 
quadratic equations, specifically in physics? 

• What are the roles of a, h  and k when graphing a 
parabola? 

• Why do some methods used to solve quadratics 
work all the time, and some only under given 
circumstances?  If these methods only work 
sometimes, what is the value in using these 
techniques? 

 
Enduring Understandings: 

• The vertex and intercepts of a parabola are very 
important, as these values indicate maximum or 
minimum values, as well as initial velocity.   

• There are three ways to solve a quadratic:  
factoring, taking the square root of both sides, 
completing the square, and Quadratic Formula.  All 
four accomplish the same goal (finding the 
zeros/intercepts), but only completing the square 
and Quadratic Formula work for all situations. 

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. 
 
Learning Activities: 
Graphing calculator activities: 

• Discovery activity to determine the roles of 
a, h and k. 

• Comparing and contrasting Vertex, 
Intercept and Standard Form 

Technology activity p. 271 Algebra II, 
McDougall/Littell © 2004 

 
Hands on discovery activity:  Using Algebra Tiles to 
Complete the Square- pg. 281 in  Algebra II  
McDougal/Littell, © 2004, working in pairs.   Each 
pair will complete the discovery chart which is listed 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Quadratic 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. 
Goal 3: The student will be able to solve, re-write and graph quadratic functions using techniques 
including: factoring, taking the square root, completing the square, or using the Quadratic Formula.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

• The graph of a parabola illustrates the relationship 
between a, h and k.  These three variables 
determine the shift of a parabola from 2y x= . 

Sample Conceptual Understandings: 
Although an athletic field appears to be flat, the fields are 
generally “crowned” so that rain water drains off the field, 
preventing puddles.  Looking at a cross section at the 
center of the field, it looks like a parabola rather than a flat 
line.  The cross section of Hugh P. Walsh Stadium might be 
described by the following equation: 

2.000234( 80) 1.5y x= − − +  where x and y are 
measured in feet.  What is the field’s width?  What is the 
maximum height of the field’s surface? 

 
 

in the activity, with each member responsible for 
one of the columns, looking for patterns in the chart.  
Analyze the results of the data and share 
conclusions as a class. 
Assessment Models:  

How is the graph of  
2( ) 2( 3) 8f x x= − + different than the graph of  

2( ) 2 6 26g x x x= + + ?  Explain the difference(s) 
graphically. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Quadratic 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. 
Goal 3: The student will be able to solve, re-write and graph quadratic functions using techniques 
including: factoring, taking the square root, completing the square, or using the Quadratic Formula.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

A high school wants to double the size of its parking lot to 
accommodate the Juniors who would also like to drive to 
school.  The diagram below describes the expansion plan: 

 
By what distance, x, should the lot be expanded? 
 
What does it mean graphically if the discriminant of a 
quadratic equation has one solution?  Two solutions?  No 
solutions? 
 
For a driver aged x years, a study found that the driver’s 
reaction time, V(x) (in milliseconds) to a visual stimulus 

A juggler throws a ball into the air releasing it 5 feet 
above the ground with an initial velocity of 15 ft/sec.  
She catches the ball with her other hand when the 
ball is 4ft above the ground.  Using the model 

2
0 016h t v t h= − + +  find how long the ball is in the 

air. 
 
Describe the relationship between the discriminant 
of a quadratic equation, and the number (and type) 
of solutions.  How does this correspond to the x-
intercepts (zeros) of the parabola?  Does the 
discriminant tell us anything about the orientation of 
the parabola? 
 
Additional Resources: 
 
Benchmark Assessment Quarter II (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Quadratic 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. 
Goal 3: The student will be able to solve, re-write and graph quadratic functions using techniques 
including: factoring, taking the square root, completing the square, or using the Quadratic Formula.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

such as a traffic light can be modeled by: 
2( ) 0.005 0.23 22, 16 70V x x x x= − + ≤ ≤  

At what age does a driver’s reaction time tend to be greater 
than 25 milliseconds? 
 
An insurance company charges a 35 year-old non-smoker 
an annual premium of $118 for a $100,000 term life 
insurance policy.  The premiums for 45 year-old and 55 
year-old non-smokers are $218 and $563 respectively.  
Write a quadratic model for the premium, p, as a function of 
age, a. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic:  Complex Numbers 

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. 
Goal 4: The student will be able to classify, compute with and graph complex numbers.   The student will 
be able to solve quadratic equations with complex solutions, and explain the meaning of the solution 
graphically. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

3 
days 

4.1. Compute with complex 
numbers. 
(N-CN 1- 3) 

4.2. Graph complex numbers. 
(N-CN 4) 

4.3. Explain the graphic 
significance of complex 
solutions to a quadratic 
function. 
(N-CN 5, 7) 

4.4. Apply properties of compex 
numbers to solve quadratic 
equations. 
(N-CN 7,9) 

Essential Questions: 
• What does it mean if the zeros of a parabola are 

complex numbers? 
• How do complex numbers fit with the Real number 

system?  With Imaginary numbers? 
• How is a complex number similar to a vector?  

Which computations are similar? 
 

Enduring Understandings: 
• Complex numbers give meaning to parabolas that 

“float” above or below (but never cross) the x-axis. 
• If there is “no Real solution” the solution is 

complex; it has a real and imaginary portion. 
• The number i is commonly used in calculations 

with electrical engineering.  
 
Sample Conceptual Understandings: 
 

What does 3 2z i= + mean?  How can you simplify z?  
What is the value for z?  What does z represent 
graphically? 
 

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. 
Learning Activities: 
In groups of three, have students graph three sets 
of complex numbers on the complex number plane.  
In each set, the third complex number should be the 
sum of the other two complex numbers.  Have 
students  

a) Graph the complex number 
b) Find the absolute value (by graphing and 

using the Pythagorean Theorem) 
c) Compare the three graphs and draw a 

conclusion between the relationships of the 
three graphs. 
 

 



 22

Su
gg

es
te

d 
da

ys
 o

f I
ns

tr
uc

tio
n 

Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic:  Complex Numbers 

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. 
Goal 4: The student will be able to classify, compute with and graph complex numbers.   The student will 
be able to solve quadratic equations with complex solutions, and explain the meaning of the solution 
graphically. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Why is 
5 2

7
i+

not in standard form?  Correct it so that it is 

in standard form.  Explain the process. 
 
TRUE or FALSE: 

a) Every complex number is an imaginary number. 
b) Every irrational number is a complex number. 
c) All real numbers lie on a single line in the complex 

plane. 
d) The sum of any two imaginary numbers is always 

an imaginary number. 
e) Every real number equals its complex conjugate. 
f) The absolute value of a complex number and its 

complex conjugate are always equal. 
 

In small groups:  give each group of 3-5 students 5 
index cards with quadratic equations.  The teams 
are to find the discriminant of each, and determine if 
the solutions are real or complex.  Students should 
then use a graphing calculator to compare the 
graphs with real solutions with the equations which 
have complex solutions.  Students are to draw a 
conclusion about how complex solutions affect the 
graph of a quadratic function. 
 
Assessment Models:  

Evaluate 4 9− − and 36 .  Does the rule 

a b ab= hold when a and b are negative 
numbers?  Justify your answer. 
 
Give both an algebraic and geometric argument 
explaining why the definition of absolute value is 
consistent when applied to real numbers and 
complex numbers. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic:  Complex Numbers 

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. 
Goal 4: The student will be able to classify, compute with and graph complex numbers.   The student will 
be able to solve quadratic equations with complex solutions, and explain the meaning of the solution 
graphically. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

 

Consider the function: 2( )f x x x c= + +  

a) For what values of c are the roots of f(x) not 
real?  Explain. 

b) Using one of the values for c from Part A 
(above) find the roots of f(x).  

 
Additional Resources: 
There are excellent application problems using 
electrical engineering principles on page 279, 
Algebra 2, McDougall/Littlell © 2004 
 
Benchmark Assessment Quarter II (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II(Honors) 

Big Idea:  Relationships 

Topic: Polynomial 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. 
Goal 5: The student will be able to evaluate and graph polynomial equations by:  factoring or dividing to 
find the zeros, using their knowledge of end behavior, the Fundamental Theorem of Algebra, and turning 
points. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

8 
days 

5.1. Compute using properties of 
exponents. 
(N-RN 1-2) 

5.2. Compute with polynomial 
expressions. 
(N-RN 3, A-APR1-3) 

5.3. Factor and solve polynomial 
equations. 
(A-SSE 3) 

5.4. Graph polynomial functions. 
(A-APR 3, A-CED 2) 

 

Essential Questions: 
• What kinds of natural events can be modeled by a 

polynomial equation? 
• Given a polynomial equation, what process is best 

used to find the graph? 
• What do degree of a polynomial, lead coefficients, 

end behavior and zeros tell me about a polynomial 
function? 

 
Enduring Understandings: 

• Polynomial functions are best graphed using an 
algorithm of steps.  As we follow these steps to get 
a graph, we can determine many important 
characteristics of the polynomial that tell us 
important information about what this function 
describes. 

• Polynomial functions describe many natural 
events.  The ability to find the zeros and the local 
minimum(s)/maximum(s) give us the power to 
maximize profit or minimize waste. 

 
 
 
 

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. 
Learning Activities: 
Graphing Calculator Activities:   

• End Behavior Discovery Lesson. 
 
Create a Flow Chart to model the algorithm used to 
determine how to best find the zeros of a 
polynomial.  
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II(Honors) 

Big Idea:  Relationships 

Topic: Polynomial 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. 
Goal 5: The student will be able to evaluate and graph polynomial equations by:  factoring or dividing to 
find the zeros, using their knowledge of end behavior, the Fundamental Theorem of Algebra, and turning 
points. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Sample Conceptual Understandings: 
 
 
Write a polynomial model in standard form to describe the 
volume  of a rectangular solid with the following 
dimensions: 
Length:  (x+3) 
Width:  (x-2) 
Depth:  ((x-3) 
 
For 1987-1996 the sales S (in millions of dollars) of gym 
shoes and sneakers can be modeled by:

5 4 3 2.982 24.6 211 661 318 1250S t t t t t= − + − + − +  
Where t is the number of years since 1987.  When were 
sneaker sales the highest?  When were sneaker sales 
about $2000 billion?  Explain 
 
You are designing an in-ground lap swimming pool with a 
volume of 2000 cubic feet.  The width of the pool should be 
5 feet more than the depth.  The length should be 35 feet 
more than the depth.  What should the dimensions of the 
pool be?   
 

Assessment Models:  
A manufacturer wants to build a rectangular 
stainless steel tank with a holding capacity of 500 
gallons, or about 66.85 cubic feet.  If the  
manufacturer uses 1/2in thick steel panels for the 
walls of the tank, then about 5.15 cubic feet of steel 
is needed.  The manufacturer wants the outside 
dimensions of the tank to be related as below:  The 
width should be one foot less than the length.  The 
height should be 9 feet more than the length.  What 
should the dimensions of the outside of the tank 
be? 
 
The amount M (in millions of dollars) spent at movie 
theatres from 1989 to 1996 can be modeled by 

3 23.05 70.2 225 5070M x x x= − + − + where x is 
the number of years since 1989.  The United States 
population P (in millions) from 1989 to 1996 can be 
modeled by the following function: 

2.61 247P x= +  
Find a function for the average amount spent per 
person at a movie theatre from 1989-1996.  On 
average, how much did that person spend at movie 
theatres in 1989? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II(Honors) 

Big Idea:  Relationships 

Topic: Polynomial 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. 
Goal 5: The student will be able to evaluate and graph polynomial equations by:  factoring or dividing to 
find the zeros, using their knowledge of end behavior, the Fundamental Theorem of Algebra, and turning 
points. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Given a rectangular prism whose volume can be described 
by:  3 23 8 45 50V x x x= + − − find the depth if the length is 
(x+5) units and the height is (x+1) units. 
 
 
 
 

Given a polynomial function in standard form, (or a 
series of polynomial functions) find: 

a) the zeros. 
b) Sketch the shape (accounting for end 

behavior) 
c) Find the y-intercept 
d) Find and locate the local 

minimum(s)/maximum(s) 
e) Sketch the graph paying attention to scale. 

 
Additional Resources: 
 
Benchmark Assessment Quarter II (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 
 

Big Idea: Modeling and Representation 

Topic: Transforming functions with powers, roots and radicals 

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. 
Goal 6: The student will be able to evaluate, solve and graph power functions.     

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

6 
days 

6.1. Convert between Nth roots 
and rational exponents. 
(N-RN 1) 

6.2. Simplify using properties of 
rational exponents. 
(N-RN2) 

6.3. Simplify, solve and graph 
power functions and function 
operations. 
(A-SSE 3c, A-CED 2-3, F-IF 
4, 7b) 

6.4. Find inverse functions. 
(F-BF 4)  

6.5. Graph radical functions 
(F-IF 7b) 

6.6.  Solve radical equations. 
(F-IF 8) 

 

Essential Questions: 
• What determines the domain of a power function?  

Why? 
• What does finding the inverse of a function mean 

graphically?   
• Why is finding the inverse of a function useful? 
• When is it useful to perform function operations?  

How do these operations affect the domain of the 
original functions? 

•  
Enduring Understandings: 

• For every function, there must be a way to “undo” 
the operation.  Finding this inverse gives us the 
ability to solve equations and draw conclusions 
about the domain and range 

• When performing operations on functions, it is 
essential to note the restrictions on the domain.  
These represent values that are undefined for the 
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. 
 
Learning Activities: 
Graphing Calculator Activities: 

• Finding/Verifying an  inverse function 
graphically 

• Graphing Square Root and Cube Root 
Function: What happens to the 1-3-5 rule? 

• Solving Radical Equations Graphically. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 
 

Big Idea: Modeling and Representation 

Topic: Transforming functions with powers, roots and radicals 

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. 
Goal 6: The student will be able to evaluate, solve and graph power functions.     

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Sample Conceptual Understandings: 
1. A pinhole camera is made out of a light-tight box with a 
piece of film attached to  one side and a pinhole on the 
opposite side.   The optimum diameter, d (in millimeters) of 
the pinhole can be modeled  by  

( )
1

4 21.9 5.5 10d x l−⎡ ⎤= ⎣ ⎦  

Where l is the length of the camera box (in millimeters). 
What is the optimum diameter for a pinhole camera if the 
camera box has a length of 10 cm? 
 
2.  You do an experiment on bacteria and find that the 
growth rate G of bacteria can be modeled by  

.25( ) 8.2G t t=  and the death rate D is modeled by  
.25( ) 10.8D t t= where t is the time in hours.  Find an 

expression for the number N of bacteria living at time T. 
 
You are teaching an algebra II class how to solve: 

2 5 10x x+ = + .  Describe the steps as you write them 
out.  Explain your work. 
 

Assessment Models:  
A dam’s spillway capacity is an indication of how 
the dam will perform under certain flood conditions.  
The spillway capacity, q, (in cubic fee 
t per second) do a dam can be calculated using the 
formula  

3
2q clh=  

Where c is the discharge coefficient, l is the length 
(in feet) of the spillway and h is the height (in feet) 
of water on the spillway  A dam with a spillway 40 
feet long, 5 feet deep and 5 feet wide has a 
discharge coefficient of 2.79.  What is the dam’s 
maximum spillway capacity? 
 
You have filled two round balloons with air.  One 
balloon has twice as much air as the other balloon.  
The formula for the surface area S of a sphere in 

terms of its volume, V, is 
1 2
3 3(4 ) (3 )S Vπ= .  By 

what factor is the surface area of the larger balloon 
greater than that of the smaller balloon? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 
 

Big Idea: Modeling and Representation 

Topic: Transforming functions with powers, roots and radicals 

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. 
Goal 6: The student will be able to evaluate, solve and graph power functions.     

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

A clothing store is having a sale in which you can 
take $50 off the cost of any coat in the store.  The 
store also offers 10% off your entire purchase if you 
open a charge account.  You decide to open a 
charge account and buy a coat. 

a) Use composition of functions to find the 
sale price of a $175 coat when $50 is 
subtracted before the 10% discount is 
applied. 

b) Why doesn’t the store apply the 10% 
discount before subtracting the $50? 

 
Explain why square root functions can be graphed 
using the 1-3-5 rule.   

a) What would the next number be in the 
pattern? 

b) How would you have to change this rule to 
graph a cube root function?  Why are these 
changes necessary? 

 
Why is the inverse function of a parabola not the 
exact reflection over the line y=x?  Explain. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 
 

Big Idea: Modeling and Representation 

Topic: Transforming functions with powers, roots and radicals 

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. 
Goal 6: The student will be able to evaluate, solve and graph power functions.     

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Using the same argument, why is the cubic 
function’s inverse the exact reflection?  Noting 
these differences, make predictions on the behavior 
of the inverses of fourth and fifth degree functions. 
 
Additional Resources: 
Benchmark Assessment Quarter II (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea:  Relationships 

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. 
Goal 7: The student will be able to recognize the relationship between exponential and logarithmic 
functions and analyze what they represent in real life. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

6 
days 

7.1. Compute and model with 
exponential growth and 
decay functions. 
(F-LE 1a, 2-4) 

7.2. Derive and calculate using 
Euler’s Number. 
(F-LE 4) 

7.3. Simplify logarithms and 
graph logarithmic functions. 
(F-BF 5, F-IF 7e)) 

7.4. Simplify, expand and 
condense expression s 
using properties of 
logarithms. 
(F-BF 5) 

7.5. Solve exponential and 
logarithmic equations. 
(F-BF 5) 

 
 

Essential Questions: 
• When all other factors are the same, what affect 

does compounding interest on a given time period 
have on the total amount of interest earned? 

• Think of a situation in nature that is modeled by 
exponential growth or decay.  Why is an 
exponential model the best way to describe this 
relationship? 

• What is the relationship between logarithmic and 
exponential equations? 
 

Enduring Understandings: 
• Exponential Models describe many real life 

situations, most notably, interest calculations.  
Given an equation, we can manipulate the 
variables using properties of exponents or 
logarithms to find the best investment situation. 

• Logarithmic and Exponential Functions are 
inverses of each other.  This relationship is the key 
to solving equations involving either of these 
functions. 

 
Sample Conceptual Understandings: 
Compare 8% interest compounded quarterly to 7.75% 
interest compounded continuously.  If you have $2,500 to 

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. 
Learning Activities: 
Secrets…how quickly does one secret spread to the 
entire sophomore class if one person tells two 
people, and those two people tell two people.  
(Warm-Up activity to introduce exponential 
functions) 
 
HSPA Open-ended problem:  Paying back your 
brother. 
 
Research 3 different savings options at local banks: 

a) A regular savings account 
b) A 3-year CD 
c) A Savings  Bond 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea:  Relationships 

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. 
Goal 7: The student will be able to recognize the relationship between exponential and logarithmic 
functions and analyze what they represent in real life. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

invest for a 10-year time period, which investment is 
better? Why? 
 

Prove that log ( )x y
buv b b=  given that 

log
log

b

b

x u
y v
=

=
 using 

properties of exponents and logarithms. 
 
Prove the change of base formula using properties of 
logarithms. 
 
Describe the relationship between a,b, h and k given 

x hy ab k−= + .  How do a,b, h and k each alter the graph? 

 
 
 

Which will yield the greatest return on $2500 over 
a 6 year period? 

 
Assessment Models:  
Juan and Michelle each have $800.  Juan plans to 
invest $200 for each of the next four years.  
Michelle plans to invest all $800 now.  Both 
accounts play 3% annual interest, compounded 
monthly.  Will they have the same amount of money 
after four years?  If not, explain why. 
 
Is investing $4000 at 5% annual interest and $4000 
at 7% annual interest equivalent to investing $8000 
(the total of the two principals) at 6% (the average 
of the two interest rates)?  Explain. 
 
Tell whether the statement is true or false: 
log( ) log logu v u v+ = + .  If it is true, prove it.  If it 
is false, find a counterexample. 
 

Which of the following is equivalent to 34 log 5 ? 

a) 3log 20    c) 3log 60   e)both B and C 

b) 3log 625   d) 3log 243  
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea:  Relationships 

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. 
Goal 7: The student will be able to recognize the relationship between exponential and logarithmic 
functions and analyze what they represent in real life. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Write a power function that passes through (2,5) 
and (6,9) 
 
The spread of a virus through a student population 

can be modeled by 0.8

5000
1 4999 tS

e−=
+

 where S is 

the total number of students infected after t days.  
Graph the model and then tell when the point of 
maximum growth in infections is reached. 
 
Additional Resources: 
Benchmark Assessment Quarter II (to be 
administered at the end of the first semester). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Rational Expressions and 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. 
Goal 8: The student will be able to graph, compute with, and solve rational equations and apply these 
concepts to solve real-life problems.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

9 
days 

8.1. Differentiate between and 
solve real life problems 
modeling direct variation, 
inverse variation, and joint 
variation. 
(F-LE 1) 

8.2. Graph rational functions. 
(F-IF 7d) 

8.3. Compute with and simplify 
rational expressions. 
(A-APR 6,7) 

8.4. Solve rational equations. 
(A-APR 6,7) 

Essential Questions: 
• What determines the domain of a rational function?  

Why is this important? 
• What is an asymptote?  What does it tell me about 

a function? 
• Why is inverse variation such a critical concept in 

Physics?  When is an inverse variation model 
appropriate? 

• What are the key characteristics of simple rational 
functions and their graphs? 

 
Enduring Understandings: 

• It is key to identify the range of a function, as this 
tells us where it is defined.  The asymptotes will 
provide keys to changes in the graph. 

• Rational functions are commonly found in the 
Sciences to describe many natural events and 
relationships. 

• Finding the Least Common Denominator is the key 
to simplifying and solving rational expressions and 
equations, respectively. 

• It is often much easier to solve a complex rational 
equation graphically:  find the intersection of the 
left side of the equation and the right side. 

 

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. 
Learning Activities: 
 
Graphing Calculator Activity:  p546 Algebra II, 
McDougall/Littell © 2004  
 
Possible Cross-Curricular activites: 

• Boyle’s Law—drawing a connection 
between Chemistry and Mathematics. 

• D=rt  Simple example from Physics 
 (Each of the above can be discussed, or if the 
timing is appropriate, discussed in Algebra II and 
the appropriate science class simultaneously) 
 
Assessment Models:  
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Rational Expressions and 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. 
Goal 8: The student will be able to graph, compute with, and solve rational equations and apply these 
concepts to solve real-life problems.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

 
Sample Conceptual Understandings: 
 
How can you easily determine if a data set displays direct 
variation or inverse variation? 
 
The intensity I of a sound (in watts per square meter) varies 
inversely with the square of the distance, d (in meters) from 
the sound’s source.  At a distance of 1 meter from the 
stage, the intensity of  the sound at a rock concert is about 
10 watts per square meter.  Write an equation relating I and 
d.  If you are sitting 15 meters back from the stage, what is 
the intensity of the sound that you hear? 
 
List the horizontal and vertical asymptotes of the following 
functions, and graph them.  Then list domain and range: 

a)
2 3( )

4
xf x

x
+

=
−

 

b)
3( ) 2

5
g x

x
= +

−
 

c)
22 3( )

2
xh x
x

−
=

+
 

How are these three functions similar? Different? 

Write a model of a rational function whose graph is 
a hyperbola that has a vertical asymptote at x = 2 
and a horizontal asymptote at y = 1.  Sketch the 
graph of the function, labeling all of the key parts. 
 
You and your friends order pizza and have it 
delivered to your house.  The restaurant charges $8 
per pizza plus a $2 delivery fee.  Write a model that 
gives the average cost per pizza as a function of the 
number of pizzas ordered and graph the model.  
What happens to the average cost as the number of 
pizzas ordered increases? 
 
The surface area, S, and the volume, V, of a tin can 

are given by 
2

2

2 2S r rh
V r h

π π

π

= +

=
where r is the radius 

of the can and h is the height of the can.  Once 
measure of the efficiency of a tin can is the ratio of 
its surface area to its volume.   

a) Find the general formula (in simplified form) 
of the ratio S/V. 

b) Find the efficiency of a can when h=2r. 
c) Calculate the efficiency of each can: 

a. A soup can r=2 5/8 in h=3 7/8 in 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic:  Rational Expressions and 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. 
Goal 8: The student will be able to graph, compute with, and solve rational equations and apply these 
concepts to solve real-life problems.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

 
Explain how you know when a rational expression is in 
simplified form? 
 
Find the error below and correct it: 

2

2

5 8 3 (5 3)( 1) 5 3 3
5 5 5 ( 1) 5
x x x x x

x x x x x
+ + + + +

= = =
+ +

 

b. A 2 pound coffee can with r=5 1/8 
in. and h=6.5 in. 

c. A three pound coffee can with r=6 
3/16 in and h=7 in. 

d) Pick one of the three cans above and 
create a can that’s more efficient but holds 
the same volume. 

A telephone company offers you an opportunity to 
sell prepaid 30 minute long distance calling cards.  
You will have to pay the company a one-time setup 
fee of $200.  Each phone card will cost you $5.70.  
How many cards will you have to sell before your 
average cost per card falls to $8? 
 
Additional Resources: 
Benchmark Assessment Quarter III (to be 
administered at the end of the third quarter). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Conic Sections 

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. 
Goal 9: The student will be able to identify the relationships between different conic sections, graph each 
conic section, and create an equation for a conic section given certain characteristics of that conic 
section. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

8 
days 

9.1. Graph circles given their 
equation, or write the 
equations given the radius or 
two points on the circle. 
(N-Q 1-3, A-CED 2) 

9.2. Graph parabolas and write the 
equation of a parabola given 
the focus or directrix and the 
vertex. 
(A-REI 7,10) 

9.3. Graph ellipses, and write the 
equation of an ellipse given 
information about the center, 
vertices, foci, major axis and/or 
minor axis. 
(A-REI 7, 10) 

9.4. Graph hyperbolas, and write 
the equation of a hyperbola 
given information about the 
center, vertices, foci,and/or 
asymptotes. 
(A-REI 7,10) 

9.5. Identify and graph conics given 
their equation in standard from 
using the discriminant. 

Essential Questions: 
• What common characteristics to parabolas, 

ellipses, circles and hyperbolas have?  How are 
they different? 

• Are conic sections functions?  Why or why not? 
• How can you classify and graph a conic section 

given its equation? 
 
Enduring Understandings: 

• The relationship between the focus (or foci) and a 
conic section models many relationships in 
physics, such as planetary orbit and sound wave 
travel. 

• It is fairly easy to determine the type of a conic 
section by looking at its equation.  When in doubt, 
the discriminant is an easy way to determine which 
conic is given by an equation, 

• All conic sections are characterized by their center, 
(h,k).  The knowledge of this center its key to 
determining its placement.  Other details critical to 
graphing conics are:  vertices, co-vertices, major 
and minor axes, and magnitude.      
 

 

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. 
Learning Activities: 
 Discovery Activities:   

• Drawing an ellipse given the foci and a 
length of string.  (Using two push pins 
representing the foci of an ellipse and a 
piece of yarn tied off on each push pin, pull 
the yarn taught and place a pen at the “v” 
formed by the string.  As the yarn rotates 
around the foci, you will create an ellipse. 

• finding the relationship between a, b and c 
in an ellipse 

• finding the relationship between a, b and c 
in a hyperbola…why is this different from 
the ellipse? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Conic Sections 

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. 
Goal 9: The student will be able to identify the relationships between different conic sections, graph each 
conic section, and create an equation for a conic section given certain characteristics of that conic 
section. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

(F-IF 4,A-REI 7,10)  
Sample Conceptual Understandings: 
The cross section of a television antenna dish is a 
parabola.  The receiver is located at the focus, 4 feet above 
the vertex.  Find an equation of the cross section of the 
dish assuming the vertex is at the origin.  If the dish is 8 
feet wide, how deep is it? 
 
Suppose an earthquake can be felt up to 80 miles from its 
epicenter.  You are located at a point 60 miles west and 45 
miles south of the epicenter.  Do you feel the earthquake?  
If so, how many miles south would you have to travel to be 
out of range of the earthquake? 
 
A hyperbolic mirror has a cross-section represented by 

2 2

1
9 25
y x

− =   How far is the mirror from the lens? 

 
Graph each of the following conics.  Identify important 
characteristics of the graphs, such as the center, vertices, 
and foci. 

a) 2 2( 6) ( 2) 4x y− + − =  

Exploring Conic Sections Activity,  p. 622 Algebra II 
McDougall/Littell © 2004. 

 
Assessment Models:  
 
Write the equation of a circle centered at (3,-2) that 
includes the points (7,-2) and (3,2) 
 
A cellular phone transmission tower located 10 
miles west and 5 miles south of your house has a 
range of 20 miles.  A second tower, 5 miles east 
and 10 miles south of your house has a range of 15 
miles.  Write an inequality that describes each 
tower’s range.   Do the two regions covered by the 
towers overlap? 
 
The first artificial satellite to orbit the Earth was 
Sputnik I, launched by the Soviet Union in 1957.  
The orbit was an ellipse with Earth’s center as one 
focus.  The orbit’s highest point above the earth’s 
surface was 583 miles, and the lowest point was 
132 miles.  Find an equation of the orbit.  (Use 4000 
miles as the radius of Earth). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Relationships 

Topic: Conic Sections 

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. 
Goal 9: The student will be able to identify the relationships between different conic sections, graph each 
conic section, and create an equation for a conic section given certain characteristics of that conic 
section. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

b) 
( ) ( )2 28 3

1
16 4

y x− −
− =  

c) ( ) ( )27 12 3x y+ = −  

d) 
( ) ( )2 23 6

1
25 49

x y− −
+ =  

 

The equation of a hyperbola and an ellipse are very 
similar.  Identify the difference in the equations.  
Also, identify 2-3 other key differences in their 
characteristics. 
 
What is the difference between a circle and an 
ellipse?  How are they similar? 
 
In Chapter 5, we explored parabolas.  We revisit 
them here in Chapter 10.  What are the differences, 
what are the similarities? 
 
Additional Resources: 
 
Benchmark Assessment Quarter III (to be 
administered at the end of the third quarter). 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic: Matrices 

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. 
Goal 10: The student will be able to organize data into matrices in order to perform matrix operations 
and solve real life problems. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

5 
days 

10.1. Organize data into matrices. 
(N-VM 6) 

10.2.  Add, subtract, multiply and 
perform scalar multiplication on 
matrices. 
(N-VM 8) 

10.3. Find the inverse of a matrix, 
and use Cramer’s Rule to 
solve systems. 
(N-VM 10-12, A-REI 8-9) 

10.4. Solve systems using Inverse 
Matrices. 
(N-VM 10-12) 

Essential Questions: 
• Under what circumstances would it make sense to 

organize data into a matrix? 
• Does every matrix have an inverse?  What does it 

mean if a matrix has (or does not have) an 
inverse? 

• How does an inverse matrix create a way to solve 
systems?  Why is this necessary? 

 
Enduring Understandings:  

• Matrices allow us to organize data and easily 
complete calculations. 

• Matrices are used for encryption as this type of 
code is very difficult to decipher. 

• Matrix multiplication is NOT commutative, so as a 
result we must use inverse matrices to solve 
equations involving matrices. 

• We can use properties of matrices to solve large 
systems of equations with minimal effort, especially 
when using a graphing calculator.  

 
Sample Conceptual Understandings: 
 
 

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. 
 
Learning Activities: 
Graphing Calculator Activities: 

• Using Matrix Operations technology activity, 
p. 207 Algebra II.  McDougall/Littell, © 2004 

• Using a graphing calculator to solve a 
system of linear equations 

 
Investigating Identity and Inverse Matrices Activity, 
page 222, Algebra II, McDougall/Littell © 2004. 
 
Assessment Models:  
Solve the following matrix equation for the 
variables: 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic: Matrices 

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. 
Goal 10: The student will be able to organize data into matrices in order to perform matrix operations 
and solve real life problems. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

You are teaching your younger sibling how to compute with 
matrices.  Explain to him when you can add matrices?  
Multiply matrices?  Find an inverse matrix? 
 

Use 
2 3
1 2

A
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
to encode the message “get help”.  

Let 0 = (space) and  a=1, b=2, etc. 
 
Solve the following system using matrices: 
7 3 22
2 27 9 10
3 5 10 8

x y z
x z
x y z

+ + =
− + = −

− − − =
 

 
A walkway lighting package includes a transformer, a 
certain length of wire, and a certain number of lights on the 
wire.  The price of each lighting package depends on the 
length of wire and the number of lights on the wire. 

• Package A:  1 transformer, 25 ft of wire, 5 lights, 
$20 

• Package B:  1 transformer, 50 ft of wire, 15 lights, 
$35 

• Package C:  1 transformer, 100 ft of wire, 20 lights, 

 
 

a) 

3 1 4 1 20 4
2 8 5 2 20 7

6 4 3 6 6 14

x
y

z

⎛ − ⎞ −⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥− − − = −⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎝ ⎠

 

b) 

2 1 2 1 16
3 2 4 19
0 2 4 3

x
y

−⎡ ⎤ ⎡ ⎤ ⎡ ⎤
⎢ ⎥ ⎢ ⎥ ⎢ ⎥=⎢ ⎥ ⎢ ⎥ ⎢ ⎥
⎢ ⎥ ⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦ ⎣ ⎦

 

 
You fill up your car with 10 gallons of premium 
gasoline and fill as small gas can with 2 gallons of 
regular gasoline for your lawn mower.  You pas the 
cashier $13.56.  The price of premium gasoline is 
$.12 more per gallon than the price of regular 
gasoline.  Use a linear system to find the cost per 
gallon of regular and premium gasoline.  Use either 
Cramer’s Rule or solve using matrices. 
 
Additional Resources: 
“Swine Flu” independent project for students. 
Final Exam 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Modeling and Representation 

Topic: Matrices 

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. 
Goal 10: The student will be able to organize data into matrices in order to perform matrix operations 
and solve real life problems. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

$50. 
Assuming the cost of each item remains consistent in each 
package, find the cost of the transformer, wire (per foot) 
and each light. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Data Analysis 

Topic: Probability and Statistics 

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. 
Goal 11: The student will be able to find the probability of simultaneous events, independent events, or 
dependent events by using the Fundamental Counting Principle, combinations and permutations.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

8 
days 

11.1. Determine when to use a 
permutation versus a 
combination to determine the 
number of possible events. 
(S-CP 9) 

11.2. Differentiate between and find 
experimental and theoretical 
probability. 
(S-IC 2) 

11.3. Find the probability of 
compound events. 
(S-CP  8) 

11.4. Find the probability of 
independent and dependent 
events. 
(S-CP 2-5) 

Essential Questions: 
• How can we determine if we should use 

combinations or permutations to determine the 
total number  of possibilities 

• How is experimental probability different from 
theoretical probability? 

• In what careers am I most likely going to see the 
use of probability? 

 
Enduring Understandings: 

• Actuarial science uses probability to determine 
insurance costs. 

• A permutation is an ordering of objects, and order 
matters; a combination is choosing a certain 
number of objects from a larger pool and, the order 
does not matter. 

 
Sample Conceptual Understandings: 
 
Health officials who have studied a particular virus say that 
50% of all Americans have had the virus.  If a random 
sample of 144 people is taken, what is the probability that 
fewer than 60 have had the virus? 
 
 

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. 
Learning Activities: 
Graphing Calculator Activity:  Generating Random 
Numbers p.723 Algebra II, McDougall/Littell © 
2004. 
 
Assessment Models: 
Eight members of the MTSC marching band are 
auditioning for 3 drum major positions.  In how 
many ways can students be chosen to be drum 
majors? 
 
Your ipod has 16 songs in a playlist.  You set the 
ipod to play the songs at random.  All 16 songs are 
played without repetition. 

a) What is the probability that the songs are 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Data Analysis 

Topic: Probability and Statistics 

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. 
Goal 11: The student will be able to find the probability of simultaneous events, independent events, or 
dependent events by using the Fundamental Counting Principle, combinations and permutations.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

A basketball player has an average success rate of 60% on 
free throws. What is the probability that she will make 10 
out of 12 free throws in the next game? 
 
A certain restaurant offers 6 appetizers, 12 main dishes, 6 
side orders, and 8 desserts.  If you choose one item from 
each category, how many different meals could you order? 
 
Four high school friends will be attending the same college 
next year.  There are 14 dormitories on campus.  Find the 
probability that at least two of the friends are in the same 
dormitory. 
 
A game machine in Wildwood claims that 1 in every 15 
people win.  What is the probability that you win twice in a 
row? 
 
You draw two cards out of a deck. Find the probability that 
the first card drawn is a spade, and the second is a heart 
(first with replacement, then without replacement). 
 

played in the same order that they are listed 
on your playlist? 

b) You have four favorite songs on the playlist.  
What is the probability that 2 of your 
favorite songs are played first (in any 
order)? 
 

A group of 30 students flips a coin.  22 found that 
their coin landed “heads” side up. Given this data, 
calculate the probability that a coin thrown in class 
will land “tails” side up.  Explain why this value does 
not match the expected probability of ½.  What 
would need to change for the probabilities to be 
closer in value? 
 
In a survey of 200 pet owners, 103 owned dogs, 88 
owned cats, 25 owned birds, and 18 owned reptiles.   

a) None of the respondents owned both a cat 
and a bird.  What is the probability that they 
owned a cat or a bird? 

b) Of the respondents, 52 owned both a cat 
and a dog.  What is the probability that the 
respondent owned a cat or a dog? 

c) Of the respondents, 119 owned a dog or a 
reptile.  What is the probability that they 
owned a dog and a reptile? 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Data Analysis 

Topic: Probability and Statistics 

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. 
Goal 11: The student will be able to find the probability of simultaneous events, independent events, or 
dependent events by using the Fundamental Counting Principle, combinations and permutations.  

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

Given a round bulls eye with a diameter of 10 
inches.  If there are 5 co-centric rings, including the 
center circle, each one inch wide (The “bull’s eye” 
circle in the middle has a radius of one inch).  Find 
the probability that a dart thrown at the target will 
land: 

• in the two outermost rings?   
• The “bull’s eye” or the first ring? 

Additional Resources: 
End of course final exam 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Patterns 

Topic: Sequences and Series 

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. 
Goal 12: The student will be able to find a given term in a sequence or series, Determine a rule to 
describe a pattern, and find the sum of an arithmetic or geometric series. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

10 
days 

12.1. Find a given term in a 
sequence, or write a rule to 
define a sequence or series. 
(A-SSE 5, F-IF 3) 

12.2. Define an algebraic sequence 
to describe a pattern and find 
the nth term.  Students will 
also find the sum of an 
algebraic sequence. 
(F-BF 2, F-LE 2) 

12.3. Define a geometric sequence 
to describe a pattern and find 
the nth term.  Students will 
also find the sum of a 
geometric sequence. 
(A-SSE 4, F-BF 2, F-LE 2) 

12.4. Find a sum for an infinite 
geometric series. 

12.5. Find the nth term of a 
sequence defined by a 
recursive rule.  
(F-IF 3, F-BF 1a) 

Essential Questions: 
• What patterns can be described by a sequence? 
• What is the difference between an arithmetic and 

geometric series?  How can I model that 
graphically? 

• When is it important to be able to calculate a series 
in real life? 

 
Enduring Understandings: 

• Arithmetic and Geometric Series are very closely 
related to linear and exponential functions, 
respectively. 

• Finding the nth term in a sequence can be tedious 
by hand, but the pattern shows us a way to find the 
rule that, in turn, makes it easy to find any term in 
that sequence. 

 
Sample Conceptual Understandings: 
In 1990 the average monthly bill for cellular telephone 
service was $80.90.  From 1990-1997 the average monthly 
bill decreased by about 8.6% a year. 

a) Write a rule for the average monthly cellular bill na  
in terms of the year.  Let n=1 represent 1990. 

b) What was the average monthly cellular bill in 

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. 
Learning Activities: 
The Fibbonacci Sequence (Math and History) page 
687 Algebra II McDougall/Littell © 2004. 
 
Investigating an Infinite Geometric Series p.674 
Algebra II, McDougall/Littell ©2004 
 
Steps for finding the terms of the sequence 
using TI 83 or 84: 
1.   2nd STAT (LIST), go to OPS 
2.  In OPS, choose #5, seq and enter the sequence.  
You must enter 4 items:  the sequence, the variable 
(will be x), the starting input and the last input.  All 
items must be separated by a comma. 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Patterns 

Topic: Sequences and Series 

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. 
Goal 12: The student will be able to find a given term in a sequence or series, Determine a rule to 
describe a pattern, and find the sum of an arithmetic or geometric series. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

1993? 
c) When did the average monthly telephone bill fall to 

$50? 
 

Logs are stacked in a pile.  The bottom row has 21 logs.  
Each row above has one less log than the row below.  The 
top row has 15 logs.  How many total logs are in the stack? 
 
Write a rule for the nth term of the geometric series: 

13 4r a= =  

 
A deposit of $2500 is made in an account that earns 2% 
interest compounded quarterly.  The balance in the account 
after n quarters is given by: 
 

0.022500 1 ,
4

n

na ⎛ ⎞= +⎜ ⎟
⎝ ⎠

 1,2,3.....n =  

 
a) Compute the first five terms of this sequence 

 
b) How do you determine the balance in this account 

after 10 years? 
 

 
Steps for finding the sum of a sequence using 
TI83 or 84: 
1.   2nd STAT (LIST), go to MATH 
2.  In MATH, choose #5, sum.  An open parenthesis 
will appear, requiring you to enter the sequence you 
are taking the sum of.  
3.  2nd STAT (LIST), go to OPS 
4.  In OPS, choose #5, seq and enter the sequence.  
You must enter 4 items:  the sequence, the variable 
(will be x), the starting input and the last input.  All 
items must be separated by a comma. 
Hands on discovery activity:  Investigating an 
Infinite Geometric Series, use pg. 674 in Algebra II  
McDougal Littell, © 2004 as a guide.  Students will 
discover that the sum of a geometric series in which 
each term is smaller than the previous term has a 
finite sum.   
 
Assessment Models:  

Compare the graphs of ( ) 14 2 n
na −=  where n is a 

positive integer to ( ) 1( ) 4 2 xf x −=  where x is a real 
number.  Describe the similarities. 



 48

Su
gg

es
te

d 
da

ys
 o

f I
ns

tr
uc

tio
n 

Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Patterns 

Topic: Sequences and Series 

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. 
Goal 12: The student will be able to find a given term in a sequence or series, Determine a rule to 
describe a pattern, and find the sum of an arithmetic or geometric series. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

 
Compare an arithmetic series to a linear function.  
Note the similarities and differences (if any). 
 
A ball is dropped from a height of 10 feet.  Each 
time it hits the ground, it bounces up to 80% of its 
original height.  Find the total distance traveled by 
the ball. 
 
Find the sum of the counting numbers from 1 to 
100. 
 
The first row of a concert hall has 25 seats, and 
each row after the first one has one more seat that 
the row before it.  There are a total of 32 rows of 
seats.  Construct a rule that will model the number 
of seats in the nth row.   If 35 students want to sit 
in the same row, how close to the front can they 
sit? 
 
In early growth of an human embryo, a human cell 
divides into two new sells, each of which divides 
into two cells, and so on.  The number na  of new 

cells formed after the nth division is 12n
na −= .  Find 
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Curriculum Management System 
Subject/Grade Level:  
Grade 10/ 
Algebra II (Honors) 

Big Idea: Patterns 

Topic: Sequences and Series 

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. 
Goal 12: The student will be able to find a given term in a sequence or series, Determine a rule to 
describe a pattern, and find the sum of an arithmetic or geometric series. 

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

Essential Questions, Enduring Understandings,  
Sample Conceptual Understandings 

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

the sum of the first nine terms of the series to find 
the total number of cells after the 8th division.  
 
Additional Resources: 
(End of Course Final Exam) 
 
 

 



 50

 

Algebra II (Honors) 
 

COURSE BENCHMARKS 
 
 
1.  The student will be able to demonstrate number sense for real numbers and algebraic expressions in a variety of situations.  
 
2. The student will be able to evaluate and analyze functions using various methods including mental math, paper and pencil, concrete objects, and graphing 
utilities or other appropriate technology.  
 
3. The student will be able to explain the relationship between the solution(s) to systems of equations/inequalities in two unknowns and their corresponding graphs.  
 
4. The student will be able to add, subtract, and multiply matrices, be able to organize data into matrices, find and use inverse matrices, and be able to solve 
matrix equations.  
 
5. The student will be able to identify arithmetic and geometric sequences and series as well as recursion and special sequences.  
 
6. The student will be able to apply probability theory to draw conclusions, generate convincing arguments, make predictions and decisions by collecting, 
organizing and interpreting numerical and non-numerical data sets. Students will also be able to analyze decisions including the use of concrete objects in a 
variety of situation.  
 
7. The student will be able to perform fundamental operations with polynomials and then apply this knowledge to find the zeros of polynomial functions and rational 
functions.  
 
8. The student will be able to graph and find the zeros of quadratic functions.  
 
9. The student will be able to solve problems involving direct, inverse, and joint variation. Students will also be able to find the composition of two functions and be 
able to solve higher order polynomial equations.  
 
10. The student will be able to extend the meaning of exponents to include rational numbers, to define logarithmic functions and to learn how they are related to 
exponential functions.  
 
11. The student will be able to analyze and graph conic sections.  

 
 
 


