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Algebra Two HOBOKEN PUBLIC SCHOOLS 
 
Course Description 
Algebra 2 continues to build students’ understanding of the concepts that provide a strong mathematical 
foundation for their future courses and careers. This course provides the students with the opportunity to 
further develop their problem solving and reasoning skills and mathematical ways of thinking to model 
and solve many real world  situations. These skills are important to meet the challenges and demands of 
the 21st century. 
 
Course Resources 
https://www.desmos.com/  
http://nlvm.usu.edu/en/nav/index.html  
https://www.georgiastandards.org/Georgia-Standards/Pages/Math-9-12.aspx  
www.illustrativemathematics.org/  
https://www.khanacademy.org/math/algebra-home/algebra2  
http://www.mathplanet.com/education/algebra-2 
https://www.ixl.com/math/algebra-2  
http://www.mathsisfun.com/algebra/index-2.html  
https://parcc.pearson.com/practice-tests/math/  
https://www.illustrativemathematics.org/  
www.njctl.org/courses/math/algebra2 
 
Pacing Guide 
 

Unit Titles  Time Frame  
Unit One:  Complex Solutions and Modeling 

with Rational  Numbers   
6-8 Weeks  

Unit Two:  Polynomials and Analysis of 
Nonlinear Functions   
 

6-8 Weeks  

Unit Three:  Periodic Models and the Unit 
Circle   

6-8 Weeks  

Unit Four:  Making Inference, Justifying 
Conclusion and Conditional Probability 
 

6-8 Weeks  

 
 
 
Unit 1 – Complex Solutions and Modeling with Rational Numbers  
Six to Eight Weeks  
 
Unit 1 Overview  
In this unit, Students will understand when to add, subtract, and multiply complex numbers using the 
commutative, associative and distributive properties.  Students will be able to solve quadratic equations 
with real coefficients that have complex solutions by taking square roots, completing the square and 
factoring. Students will be able to think critically in order to solve simple systems consisting of a linear 
and quadratic equation in two variables algebraically and graphically. Students will be able to write 



arithmetic and geometric sequences both recursively and with an explicit formula, use them to model 
situations, and translate between the two forms. Students will be able to think critically in order to use the 
formula for the sum of a finite geometric series to solve problems [for example, calculate mortgage 
payments; derive the formula for the sum of a finite geometric series (when the common ratio is not 1)].  
Students will be able to use properties of integer exponents to explain and convert between expressions 
involving radicals and rational exponents.  
 
Essential Questions 

Ø How are some of the characteristics of exponential growth and exponential decay functions 
defined?  

Ø How do you determine if a given situation is modeled by a linear or exponential function?  
Ø How can you solve a system of two equations when one is linear and the other is quadratic?  
Ø How do you determine the number of solutions that a system of equations will have?  

 
Essential Learning Outcomes 

Ø Students will understand when to add, subtract, and multiply complex numbers using the 
commutative, associative and distributive properties.  

Ø Students will be able to solve quadratic equations with real coefficients that have complex 
solutions by taking square roots, completing the square and factoring.  

Ø Students will be able to think critically in order to solve simple systems consisting of a linear and 
quadratic equation in two variables algebraically and graphically.  

Ø Students will be able to write arithmetic and geometric sequences both recursively and with an 
explicit formula, use them to model situations, and translate between the two forms.  

Ø Students will be able to think critically in order to use the formula for the sum of a finite 
geometric series to solve problems [for example, calculate mortgage payments; derive the 
formula for the sum of a finite geometric series (when the common ratio is not 1)].  

Ø Students will be able to use properties of integer exponents to explain and convert between 
expressions involving radicals and rational exponents.  

Technology Infusion 
8.2.12.E.1 Demonstrate an understanding of the problem-solving capacity of computers in our world. 
 
Standards Addressed: 

Ø F.BF.A.2. Write arithmetic and geometric sequences both recursively and with an explicit 
formula, use them to model situations, and translate between the two forms. 

Ø A.SSE.B.4. Derive and/or explain the derivation of the formula for the sum of a finite geometric 
series (when the common ratio is not 1), and use the formula to solve problems. 

Ø N.RN.A.1. Explain how the definition of the meaning of rational exponents follows from 
extending the properties of integer exponents to those values, allowing for a notation for radicals 
in terms of rational exponents. 

Ø N.RN.A.2. Rewrite expressions involving radicals and rational exponents using the properties of 
exponents 

Ø A.SSE.B.3. Choose and produce an equivalent form of an expression to reveal and explain 
properties of the quantity represented by the expression. 

 
Differentiation 

Ø Pre-teach vocabulary related to theoretical and experimental probability using visual and verbal 
models that are connected to real life situations.  

Ø Engage students in an activity such as rolling a fair number cube after computing the theoretical 
probability of rolling each number on the cube. Have students work in pairs and compare their 



results to the theoretical. Then add all of the data from the student pairs and demonstrate how 
experimental approximates theoretical as the number of trials increases  

Ø Model how to use the data from a sample survey to estimate a population mean or proportion and 
develop a margin of error.  

Ø Provide students with opportunities to practice the skills learned using sample data working in 
small groups with peers.  

Assessments 
Ø Quizzes 
Ø Unit Tests 
Ø Do Now 
Ø Exit Tickets 
Ø Required District/State Assessments  
Ø Short/Extended Constructed Response Items 
Ø Homework 
Ø Quick-Writes 

 
21st Century Learning Connection 

Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.1.12.F.2 Demonstrate a positive work ethic in various settings, including the classroom and 
during structured learning experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 
Ø 9.4.12A.46 Employ organizational skills to foster positive working relationships and accomplish 

organizational goals in the classroom and/or worksite. 
Ø 9.4.12A.48 Establish and maintain effective working relationships with classmates and/or 

worksite mentors and co-workers in order to accomplish objectives and tasks. 
 
 
Unit 2 Polynomials and Analysis of Nonlinear Functions   
Six to Eight Weeks  
 
Unit 2 Overview  
In this unit, students will be able to apply the Remainder Theorem in order to determine the factors of a 
polynomial.  Students will be able to use an appropriate factoring technique to factor polynomials. 
Students will be able to explain the relationship between zeros and factors of polynomials, and use the 
zeros to construct a rough graph of the function defined by the polynomial.  Students will be able to graph 
polynomial functions from equations; identify zeros when suitable factorizations are available; show key 
features and end behavior.  Students will understand when to use polynomial identities to describe 
numerical relationships and prove polynomial identities.  Students will be able to rewrite simple rational 
expressions in different forms using inspection, long division, or, for the more complicated examples, a 
computer algebra system.  Students will be able to solve simple rational and radical equations in one 
variable, use them to solve problems and show how extraneous solutions may arise. Solve simple rational 
and radical equations in one variable, use them to solve problems and show how extraneous solutions 
may arise. Students will be able to create simple rational equations in one variable and use them to solve 
problems.  
 
 
 



Essential Questions 
 

Ø How important is it to supply a zero for a coefficient of any missing term, when you are dividing 
polynomials?  

Ø How can you determine whether x – a is a factor of a polynomial p(x)? Why does this work?  
Ø How do you determine how many zeros a polynomial function will have?  

 
Essential Learning Outcomes 

Ø Students will be able to apply the Remainder Theorem in order to determine the factors of a 
polynomial. 

Ø Students will be able to use an appropriate factoring technique to factor polynomials.  
Ø Students will be able to explain the relationship between zeros and factors of polynomials, and 

use the zeros to construct a rough graph of the function defined by the polynomial 
Ø Students will be able to graph polynomial functions from equations; identify zeros when suitable 

factorizations are available; show key features and end behavior. 
Ø Students will understand when to use polynomial identities to describe numerical relationships 

and prove polynomial identities. 
Ø Students will be able to rewrite simple rational expressions in different forms using inspection, 

long division, or, for the more complicated examples, a computer algebra system 
Ø Students will be able to solve simple rational and radical equations in one variable, use them to 

solve problems and show how extraneous solutions may arise. Solve simple rational and radical 
equations in one variable, use them to solve problems and show how extraneous solutions may 
arise.  

Ø Students will be able to create simple rational equations in one variable and use them to solve 
problems 

 
Technology Infusion 
 
8.2.12.E.1 Demonstrate an understanding of the problem-solving capacity of computers in our world. 
 
Standards Addressed: 

Ø A.APR.B.2. Know and apply the Remainder Theorem 
Ø A.SSE.A.2. Use the structure of an expression to identify ways to rewrite it. 
Ø A.APR.B.3. Identify zeros of polynomials when suitable factorizations are available, and use the 

zeros to construct a rough graph of the function defined by the polynomial. 
Ø A.REI.A.2. Solve simple rational and radical equations in one variable, and give examples 

showing how extraneous solutions may arise. 
Ø A.REI.A.1. Explain each step in solving a simple equation as following from the equality of 

numbers asserted at the previous step, starting from the assumption that the original equation has 
a solution. Construct a viable argument to justify a solution method. 

Ø F.IF.B.4. For a function that models a relationship between two quantities, interpret key features 
of graphs and tables in terms of the quantities, and sketch graphs showing key features given a 
verbal description of the relationship. 

Ø F.IF.B.6. Calculate and interpret the average rate of change of a function (presented symbolically 
or as a table) over a specified interval. Estimate the rate of change from a graph. 

Ø A.REI.D.11. Explain why the x-coordinates of the points where the graphs of the equations y = 
f(x) and y = g(x) intersect are the solutions of the equation f(x) = g(x); 

 
 
 



Differentiation 
Ø Pre-teach vocabulary related to theoretical and experimental probability using visual and verbal 

models that are connected to real life situations.  
Ø Engage students in an activity such as rolling a fair number cube after computing the theoretical 

probability of rolling each number on the cube. Have students work in pairs and compare their 
results to the theoretical. Then add all of the data from the student pairs and demonstrate how 
experimental approximates theoretical as the number of trials increases  

Ø Model how to use the data from a sample survey to estimate a population mean or proportion and 
develop a margin of error.  

Ø Provide students with opportunities to practice the skills learned using sample data working in 
small groups with peers.  

Assessments 
Ø Quizzes 
Ø Unit Tests 
Ø Do Now 
Ø Exit Tickets 
Ø Required District/State Assessments  
Ø Short/Extended Constructed Response Items 
Ø Homework 
Ø Quick-Writes 

 
21st Century Learning Connection 

Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.1.12.F.2 Demonstrate a positive work ethic in various settings, including the classroom and 
during structured learning experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 
Ø 9.4.12A.46 Employ organizational skills to foster positive working relationships and accomplish 

organizational goals in the classroom and/or worksite. 
Ø 9.4.12A.48 Establish and maintain effective working relationships with classmates and/or 

worksite mentors and co-workers in order to accomplish objectives and tasks. 
 
 
Unit 3 – Periodic Models and the Unit Circle  
Six to Eight Weeks  
 
Unit 3 Overview  
In this unit, students will be able to use the radian measure of an angle to find the length of the arc in the 
unit circle subtended by the angle and find the measure of the angle given the length of the arc. Students 
will be able to explain how the unit circle in the coordinate plane enables the extension of trigonometric 
functions to all real numbers, interpreted as radian measures of angles traversed counterclockwise around 
the unit circle.  Students will graph trigonometric functions expressed symbolically, showing key features 
of the graph, by hand in simple cases and using technology for more complicated cases. Students will be 
able to think critically in order to choose trigonometric functions to model periodic phenomena with 
specified amplitude, frequency, and midline. Students will understand how to represent nonlinear 
(exponential and trigonometric) data for two variables on a scatter plot, fit a function to the data, analyze 
residuals (in order to informally assess fit), and use the function to solve problems. Uses given functions 
or choose a function suggested by the context; emphasize exponential and trigonometric models. 



 
Essential Questions 

Ø How can you find measure of an angle in radians and what is its relationship to degree 
measurement?  

Ø How important is the Unit Circle and why do you need it?  
Ø How can you use the unit circle to define the trigonometric functions of any angle?  

 
Essential Learning Outcomes 

Ø Students will be able to use the radian measure of an angle to find the length of the arc in the unit 
circle subtended by the angle and find the measure of the angle given the length of the arc. 

Ø Students will be able to explain how the unit circle in the coordinate plane enables the extension 
of trigonometric functions to all real numbers, interpreted as radian measures of angles traversed 
counterclockwise around the unit circle. 

Ø Students will graph trigonometric functions expressed symbolically, showing key features of the 
graph, by hand in simple cases and using technology for more complicated cases. 

Ø Students will be able to think critically in order to choose trigonometric functions to model 
periodic phenomena with specified amplitude, frequency, and midline.  

Ø Students will understand how to represent nonlinear (exponential and trigonometric) data for two 
variables on a scatter plot, fit a function to the data, analyze residuals (in order to informally 
assess fit), and use the function to solve problems. Uses given functions or choose a function 
suggested by the context; emphasize exponential and trigonometric models. 
 

Technology Infusion 
8.2.12.E.1 Demonstrate an understanding of the problem-solving capacity of computers in our world. 
 
Standards Addressed: 

Ø F.IF.B.4 Graph trigonometric functions expressed symbolically, showing key features of the 
graph, by hand in simple cases and using technology for more complicated cases. 

Ø F.BF.A.1b Construct a function that combines, using arithmetic operations, standard function 
types to model a relationship between two quantities 

Ø A.APR.B.3. Identify zeros of polynomials when suitable factorizations are available, and use the 
zeros to construct a rough graph of the function defined by the polynomial 

Ø F.BF.A.1. Write a function that describes a relationship between two quantities. 
 
Differentiation 

Ø Pre-teach vocabulary related to theoretical and experimental probability using visual and verbal 
models that are connected to real life situations.  

Ø Engage students in an activity such as rolling a fair number cube after computing the theoretical 
probability of rolling each number on the cube. Have students work in pairs and compare their 
results to the theoretical. Then add all of the data from the student pairs and demonstrate how 
experimental approximates theoretical as the number of trials increases  

Ø Model how to use the data from a sample survey to estimate a population mean or proportion and 
develop a margin of error.  

Ø Provide students with opportunities to practice the skills learned using sample data working in 
small groups with peers.  

Assessments 
Ø Quizzes 
Ø Unit Tests 
Ø Do Now 
Ø Exit Tickets 



Ø Required District/State Assessments  
Ø Short/Extended Constructed Response Items 
Ø Homework 
Ø Quick-Writes 

 
21st Century Learning Connection 

Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.1.12.F.2 Demonstrate a positive work ethic in various settings, including the classroom and 
during structured learning experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 
Ø 9.4.12A.46 Employ organizational skills to foster positive working relationships and accomplish 

organizational goals in the classroom and/or worksite. 
Ø 9.4.12A.48 Establish and maintain effective working relationships with classmates and/or 

worksite mentors and co-workers in order to accomplish objectives and tasks. 
 
 
Unit 4 – Making Inferences, Justifying Conclusion, and Conditional Probability  
Six to Eight Weeks  
 
Unit 4 Overview  
In this unit, students will make sense of problems and persevere in solving them.  Students will be able to 
construct viable arguments and critique the reasoning of others. 
Essential Questions 

Ø How can you determine whether two events are independent or dependent? 
Ø How do you calculate the probability of an event?  
Ø How would you want to identify trends or associations in a data set and why?  

 
Essential Learning Outcomes 

Ø Students will be able to use the mean and standard deviation of a data set to fit it to a normal 
distribution, estimate population percentages, and recognize that there are data sets for which 
such a procedure is not appropriate (use calculators, spreadsheets, and tables to estimate areas 
under the normal curve.) 

Ø Students will be able to identify and evaluate random sampling methods.  
Ø Students will be able to determine if the outcomes and properties of a specified model are 

consistent with results from a given data-generating process (e.g. using simulation). 
Ø Students will be able to identify the differences among and purposes of sample surveys, 

experiments, and observational studies, explaining how randomization relates 
Ø to each 
Ø Students will be able to use data from a sample survey to estimate a population mean or 

proportion; develop a margin of error through the use of simulation models for random sampling.  
Ø Students will be able to use data from a randomized experiment to compare two treatments and 

use simulations to decide if differences between parameters are significant; evaluate reports based 
on data  

Ø Students will be able to describe events as subsets of a sample space (the set of outcomes) using 
characteristics (or categories) of the outcomes, or as unions, intersections, or complements of 
other events (“or,” “and,” ”not”).  



 
Technology Infusion 
8.2.12.E.1 Demonstrate an understanding of the problem-solving capacity of computers in our world. 
 
Standards Addressed: 

Ø F.BF.A.2. Write arithmetic and geometric sequences both recursively and with an explicit 
formula, use them to model situations, and translate between the two forms. 

Ø A.SSE.B.4. Derive and/or explain the derivation of the formula for the sum of a finite geometric 
series (when the common ratio is not 1), and use the formula to solve problems. 

Ø N.RN.A.1. Explain how the definition of the meaning of rational exponents follows from 
extending the properties of integer exponents to those values, allowing for a notation for radicals 
in terms of rational exponents. 

Ø N.RN.A.2. Rewrite expressions involving radicals and rational exponents using the properties of 
exponents 

Ø A.SSE.B.3. Choose and produce an equivalent form of an expression to reveal and explain 
properties of the quantity represented by the expression. 

 
Differentiation 

Ø Pre-teach vocabulary related to theoretical and experimental probability using visual and verbal 
models that are connected to real life situations.  

Ø Engage students in an activity such as rolling a fair number cube after computing the theoretical 
probability of rolling each number on the cube. Have students work in pairs and compare their 
results to the theoretical. Then add all of the data from the student pairs and demonstrate how 
experimental approximates theoretical as the number of trials increases  

Ø Model how to use the data from a sample survey to estimate a population mean or proportion and 
develop a margin of error.  

Ø Provide students with opportunities to practice the skills learned using sample data working in 
small groups with peers.  

Assessments 
Ø Quizzes 
Ø Unit Tests 
Ø Do Now 
Ø Exit Tickets 
Ø Required District/State Assessments  
Ø Short/Extended Constructed Response Items 
Ø Homework 
Ø Quick-Writes 

 
21st Century Learning Connection 

Ø 9.1.12.A.1 Apply critical thinking and problem-solving strategies during structured learning 
experiences. 

Ø 9.1.12.F.2 Demonstrate a positive work ethic in various settings, including the classroom and 
during structured learning experiences. 

Ø 9.4.12A.16 Employ critical thinking skills independently and in teams to solve problems and 
make decisions, (e.g., analyze, synthesize, and evaluate). 

Ø 9.4.12A.17 Employ critical thinking and interpersonal skills to resolve conflicts. 
Ø 9.4.12A.46 Employ organizational skills to foster positive working relationships and accomplish 

organizational goals in the classroom and/or worksite. 
Ø 9.4.12A.48 Establish and maintain effective working relationships with classmates and/or 

worksite mentors and co-workers in order to accomplish objectives and tasks. 



 


