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Unit Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 1- Polynomials 

Target Course/Grade Level:  Algebra II Academic/10th-12th Grade 

Unit Summary:  Students will learn how to apply the arithmetic operations to polynomial, rational and 

complex expressions and equations.  They will use factoring to explain the zeros of polynomials and their 

graphs.  

Unit Rationale:  In order for students to analyze and understand advanced functions they need to apply 

the polynomial concepts. 

Student Learning Objectives 

1.) Use Properties of operations to add, subtract, and multiply complex numbers. 

2.) Solve quadratic equations with real coefficients that have complex solutions. 

3.) Interpret coefficients, terms, degree, powers (positive and negative), leading coefficients and 

monomials in polynomial and rational expressions in terms of context.  
4.) Restructure by performing arithmetic operations on polynomial/rational expressions. 

5.) Derive the formula for the sum of a finite geometric series (when the common ratio is not 1), and 

use the formula to solve problems. For example, calculate mortgage payments. 
6.) Use an appropriate factoring technique to factor expressions completely including expressions 

with complex numbers. 

7.) Explain the relationship between zeros and factors of polynomials and use zeros to construct a 

rough graph of the function defined by the polynomial. 

Selected Opportunities for Connection to Mathematical Practices 

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

2) Reason abstractly and quantitatively. 

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

4) Model with mathematics.* 

5) Use appropriate tools strategically. 

6) Attend to precision. 

7) SLO#6 Communicate the precise answer to a real-world problem. 

8) Look for and make use of structure. 

9) SLO#5 Identify structural similarities between integers and polynomials. 

10) SLO#7 Identify expressions as single entities, e.g. the difference of two squares. 

11) Look for and express regularity in repeated reasoning. 

a. SLO#6 Arrive at the formula for finite geometric series by reasoning about how to get 

from one term in the series to the next. 

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

*This course includes exponential and logarithmic functions as modeling tools. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

NJSLS #                                  New Jersey Student Learning Standards 

N.CN.A.1 Know there is a complex number i such that i
2 

= −1, and every complex number has the 

form a + bi with a and b real.  

 

N.CN.A.2 Use the relation i
2 

= –1 and the commutative, associative, and distributive properties to 

add, subtract, and multiply complex numbers.  

 

N.CN.C.7 Solve quadratic equations with real coefficients that have complex solutions.  

 



A.REI.B.4 Solve quadratic equations in one variable. 

a. Use the method of completing the square to transform any quadratic equation in x 

into an equation of the form (x – p)2 = q that has the same solutions.  Derive the 

quadratic formula from this form. 

       b.   Solve quadratic equations by inspection (e.g., for x2 = 49), taking square roots,     

completing the square, the quadratic formula and factoring, as appropriate to the 

initial form of the equation. 

Recognize when the quadratic formula gives complex solutions 

and write them as a ± bi for real numbers a and b. 

A.SSE.A.1 Interpret expressions that represent a quantity in terms of its context. 

a. Interpret parts of an expression, such as terms, factors, and coefficients.  

b. Interpret complicated expressions by viewing one or more of their parts as a  

single entity. For example, interpret P(1+r)
n 

as the product of P and a factor  

not depending on P.  

A.SSE.A.2 Use the structure of an expression to identify ways to rewrite it.  For example, see x
4 

– y
4 

as (x
2

)
2 

– (y
2

)
2

, thus recognizing it as a difference of squares that can be factored as (x
2 

– 

y
2

)(x
2 

+ y
2

).  

A.SSE.B.4 Derive the formula for the sum of a finite geometric series (when the common ratio is not 

1), and use the formula to solve problems.  For example, calculate mortgage payments.  

A.APR.A.1 Understand that polynomials form a system analogous to the integers, namely, they are 

closed under the operations of addition, subtraction, and multiplication; add, subtract, and 

multiply polynomials.  

A.APR.B.2 Know and apply the Remainder Theorem:  For a polynomial p(x) and a number a, the 

remainder on division by x – a is p(a), so p(a) = 0 if and only if (x – a) is a factor of p(x).  

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.  

A.APR.C.4 Prove Polynomial identities and use them to describe numerical relationships.  For 

example, the polynomial identity (x
2 

+ y
2

)
2 

= (x
2 

– y
2

)
2 

+ (2xy)
2 

can be used to generate 

Pythagorean triples.  

Unit Essential Questions 

1) How can structures of expressions 

(polynomial, rational and complex) be 

interpreted? 

2) How do various forms of an expression 

help to solve a problem? 

3) How can equations be created that 

describe numbers or relations, especially 

equations arising from simple rational and 

polynomial functions? 

Unit Enduring Understandings 

1) The rules of simple algebraic equations are 

applied to polynomial, rational and complex 

equations.  

2) Factoring polynomials allows students to 

solve for zeros and complex roots so they 

can graph and understand advanced 

functions. 

Unit Learning Targets 

Students will ... 

1.) Use properties of operations to add, subtract and multiply complex numbers. 

2.) Solve quadratic equations with real coefficients that have complex solutions. 

3.) Interpret coefficients, terms, degree, powers and monomials in polynomial and rational 

expressions. 

4.) Use an appropriate factoring technique to factor expressions completely. 

5.) Explain the relationship between zeros and factors of polynomials and use zeros to construct a 

graph of the function. 

6.) Rewrite simple rational expressions in different forms using inspection and long division. 



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

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

constructed response and a performance task. 

 
Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

  

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Polynomial Operations 

 

3 days 

Lesson 2 

Dividing Polynomials 

 

3 days 

Lesson 3 

Factoring Polynomials 

 

5 days 

Lesson 4 

Complex Numbers 

 

3 days 

Lesson 5 

Solve Quadratic Equations with complex roots 

 

3 days 

Lesson 6 

Rational Root Theorem 

 

2 days 

Lesson 7 

Solving for Zeros of Polynomials 

 

3 days 

Lesson 8 

Multiplying and Dividing Rational Expressions 

 

3 days 

Lesson 9 

Adding and Subtracting Rational Expressions 

 

2 days 

Lesson 10 

Solving Rational Equations and Inequalities 

 

4 days 

Lesson 11 

Applications of Rational Equations 

 

3 days 

Teacher Notes:   
1) 6 days allocated for formative/summative  assessments 

2) TI-84 graphing calculator will be used to find zeros of functions. 

 



Curriculum Development Resources 

www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

 

 

 

 

 

 

 

Unit Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 2 – Expressions and Equations (1) 

Target Course/Grade Level:  Algebra II Academic/10th-12th Grade 

Unit Summary:  Students will solve radical equations and systems of linear and quadratic equations. 

Students will convert from radicals to rational exponents and write equivalent expressions for exponential 

functions. 

Unit Rationale:  In order for students to graph and analyze exponential functions they need to have a 

thorough understanding of exponents. 

Student Learning Objectives 

1. Use properties of integer exponents to explain and convert between expressions involving radicals 

and rational exponents, using correct notation. 

2. Rewrite simple rational expressions in different forms using inspection, long division, or, for the 

more complicated examples, a computer algebra system. 

3. Solve simple equations in one variable and use them to solve problems, justify each step in the 

process and the solution and in the case of rational and radical equations show how extraneous 

solutions may arise. 

4. Solve systems of linear equations and simple systems consisting of a linear and a quadratic 

equation in two variables, algebraically and graphically. 

5. Write equivalent expressions for exponential functions using the properties of exponents. 

6. 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.  
Selected Opportunities for Connection to Mathematical Practices 

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

     SLO#3 Use problems that involve many givens of the need to be composed and decomposed before  

     they can be solved. 

2.  Reason abstractly and quantitatively. 

     SLO#5 Using properties of exponents to determine if two expressions are equal. 

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

4.  Model with mathematics.* 

http://cast.massey.ac.nz/
http://www.khanacademy.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/


5.  Use appropriate tools strategically. 

     SLO#6 Use graphing technology when available. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

 

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

*This course includes exponential and logarithmic functions as modeling tools. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

NJSLS #                          New Jersey Student Learning Standards  

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.  For example, we define 5
1/3 

to be the cube root of 5 because 

we want (5
1/3

)
3 

= 5(
1/3

)
3 

to hold, so (5
1/3

)
3 

must equal 5.  

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

exponents.  

 

 

A.APR.D.6 Rewrite rational expressions. Rewrite simple rational expressions in different forms; write 

a(x)/b(x) in the form q(x) + r(x)/b(x), where a(x), b(x), q(x), and r(x) are polynomials with 

the degree of r(x) less than the degree of b(x), using inspection, long division, or, for the 

more complicated examples, a computer algebra system.  

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.  

A.REI.A.2 Understand solving equations as a process of reasoning and explain the reasoning.  Solve 

simple rational and radical equations in one variable, and give examples showing how 

extraneous solutions may arise.  

A.REI.C.6 Solve systems of linear equations exactly and approximately (e.g., with graphs), focusing 

on pairs of linear equations in two variables.  

A.REI.C.7 Solve a simple system consisting of a linear equation and a quadratic equation in two 

variables algebraically and graphically.  For example, find the points of intersection 

between the line y = –3x and the circle x
2 

+ y
2 

= 3.  

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.  

c. Use the properties of exponents to transform expressions for exponential functions. For 

example the expression 1.15
t 

can be  

rewritten as (1.15
1/12

)
12t 

≈ 1.012
12t 

to reveal the approximate equivalent monthly interest 

rate if the annual rate is 15%.   

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.  Key features include: intercepts; intervals where 

the function is increasing, decreasing, positive, or negative; relative maximums and 

minimums; symmetries; end behavior; and periodicity. 

Unit Essential Questions 

1) How can equations be created that 

describe numbers or relations, especially 

Unit Enduring Understandings 

1) Rules of arithmetic in algebra are useful for 

writing equivalent forms of exponential 

expressions. 



equations arising from simple rational and 

exponential functions? 

2) Given an equation, how can an equation 

be solved and the reasoning process 

explained? 

3) How can exponential functions and 

analyzed in various ways? 

4) How are systems of equations and radical 

equations solved? 

 

 

2) Systems of equations can be solved 

algebraically and graphically. 

 

3) Problem solving can be explained 

mathematically and verbally. 

Unit Learning Targets 

Students will ... 

 

1.) Simplify exponential expressions.  

2.) Solve radical equations. 

3.) Graph simple exponential functions and their asymptotes. 

4.) Graph and solve systems of linear and quadratic equations and inequalities. 

5.) Solve one variable equation and explain the reasoning. 

6.) Solve real world problems using systems of equations. 

 

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

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

constructed response and a performance task. 

 
Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

  

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Converting and Simplifying Rational Exponents 

 

4 days 

Lesson 2 

Solving Radical Equations 

 

4 days 

Lesson 3 

Applications of Radical Equations 

 

4  days 

Lesson 4  

4 days 



Solve Systems of Linear and Quadratic Equations 

by Graphing 

Lesson 5 

Solve Systems of Linear and Quadratic Equations 

Algebraically 

 

4 days 

Lesson 6 

Write Equivalent Expressions for Exponential 

Functions 

 

4 days 

Lesson 7 

Graph Exponential Functions 

 

4 days 

Lesson 8 

Application of Exponential Functions 

 

4 days 

Teacher Notes: 

 

6 days allocated for formative/summative assessments 

 

 

 

Curriculum Development Resources: 

www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

 

 

 

 

 

 

 

Unit Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 3 – Functions and Trigonometry 

Target Course/Grade Level:  Algebra II Academic/10th-12th Grade 

Unit Summary:  Students will graph functions, find their xintercepts, and find the inverse of the function. 

Students will understand trigonometry including the unit circle and simple trigonometric identities. 

Unit Rationale:  Students need to understand the graphs of functions and trigonometry to be applied in 

Calculus. 

Student Learning Objectives 

1. Find approximate solutions for the intersections of functions and 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 

http://cast.massey.ac.nz/
http://www.khanacademy.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/


equation f(x) = g(x) involving linear, polynomial, rational, absolute value, and exponential 

functions. 

2. Write arithmetic and geometric sequences both recursively and with an explicit formula, use them 

to model situations, and translate between the two forms. 

3. Determine the inverse function for a simple function that has an inverse and write an expression 

for it. 

4. Graph functions expressed symbolically and show key features of the graph (including intercepts, 

intervals where the function is increasing, decreasing, positive, or negative; relative maximums 

and minimums; symmetries; end behavior; and periodicity) by hand in simple cases and using 

technology for more complicated cases.  

5. Interpret the parameters in a linear or exponential function in terms of a context. 

6. Uses 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. 

7. 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) and use the Pythagorean identity (sin θ )2 + (cos θ )2 = 1 to find sin θ , cos 

θ , or tan θ , given sin θ , cos θ , or tan θ , and the quadrant of the angle. 

8. Choose trigonometric functions to model periodic phenomena with specified amplitude, 

frequency, and midline.  

Selected Opportunities for Connection to Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

     SLO#7 Make connections between the unit circle and trigonometric functions. 

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

4.  Model with mathematics.* 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

     SLO#7  Use precise language to explain why trigonometric functions are radian measures of angles  

     traversed counter-clockwise around the unit circle. 

7.  Look for and make use of structure. 

     SLO#3  Use the structure of a function to determine if it has an inverse. 

8.  Look for and express regularity in repeated reasoning. 

 

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

*This course includes exponential and logarithmic functions as modeling tools. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

 

 

NJSLS #                                  New Jersey Student Learning Standards  

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); find the solutions 

approximately, e.g., using technology to graph the functions, make tables of values, or find 

successive approximations.  Include cases where f(x) and/or g(x) are linear, polynomial, 

rational, absolute value, exponential, and logarithmic functions. 

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. 

F.BF.B.4a Find inverse functions.  



a. Solve an equation of the form f(x) = c for a simple function f that has an inverse and 

write an expression for the inverse. For example, f(x) =2 x3 or f(x) = (x+1)/(x–1) for x ≠ 

1  

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.  Key features include: intercepts; intervals where 

the function is increasing, decreasing, positive, or negative; relative maximums and 

minimums; symmetries; end behavior; and periodicity. 

F.IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases.  

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and 

trigonometric functions, showing period, midline, and amplitude,  

F.LE.B.5 Interpret the parameters in a linear or exponential function in terms of a context.  

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

by the angle.  

F.TF.A.2 Explain how the unit circle in the coordinate plane enables the extension of trigonometric 

functions to all real numbers, interpreted as radian measures of angles traversed 

counterclockwise around the unit circle.  

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

frequency, and midline.  

F.TF.C.8 Prove the Pythagorean identity sin 
2 

(θ) + cos
2

(θ) = 1 and use it to find sin(θ), cos(θ), or 

tan(θ) given sin(θ), cos(θ), or tan(θ) and the quadrant of the angle.  

Unit Essential Questions 

 How can we graph functions? 

 

 What is an inverse function? 

 

 How can trigonometric functions be 

analyzed and represented using various 

characteristics. 

 

 

Unit Enduring Understandings 

 Functions can be analyzed through their 

graphs, intercepts and inverses. 

 

 Trigonometric functions can be analyzed 

from various characteristics. 

Unit Learning Targets 

Students will ... 

1.) Graph functions. 

2.) Find the xintercepts of functions. 

3.) Find and graph inverse functions. 

4.) Understand radian measures for angles. 

5.) Use the Unit Circle to find trigonometric values. 

6.) Examine the graphs of trigonometric functions.  

 

Evidence of Learning 
Summative Assessment:  

The students will be assessed with a summative unit assessment which will be modeled after the PARCC 

assessment model. This model assessment will include multiple choice, constructed response and a 

performance task. 

 

 
Formative Assessments 



 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

  

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Graph various functions 

 

4 days 

 

Lesson 2 

Find intercepts of functions 

 

3 days 

 

Lesson 3 

Find and graph inverse functions 

 

3  days 

 

Lesson 4 

Review right triangle trigonometry 

 

2 day 

 

Lesson 5 

Convert and work with Radians 

 

2 days 

 

Lesson 6 

Use the Unit Circle to Find Trigonometric Values 

 

5 days 

 

Lesson 7 

Examine Trigonometric Graphs 

 

5 days 

 

Lesson 8 

Trigonometric Applications 

 

4 days 

 

Teacher Notes:   
 

6 days allocated for formative/summative  assessments 

 

 

 

Curriculum Development Resources: 

www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

http://cast.massey.ac.nz/
http://www.khanacademy.org/


https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

Unit Overview  
Content Area:                          Mathematics 
Unit Title:                                 Unit 4- Modeling with Functions 

Target Course/Grade Level:  Algebra II Academic/10th-12th Grade 

Unit Summary:  Students will graph and find the roots of quadratic, polynomial and logarithmic 

functions.  They will perform function operations and transformations.  Students will also describe the key 

features of the graph. 

Unit Rationale:  Functions can be used to describe and quantify physical relationships. 

Student Learning Objectives 

1. Derive the equation of a parabola given a focus and directrix. 

2. Graph functions that model relationships between two quantities, expressed symbolically, and 

show key features of the graph (including intercepts, intervals where the function is increasing, 

decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; 

and periodicity) by hand in simple cases and using technology for more complicated cases.  

3. Estimate, calculate and interpret the average rate of change of a function presented symbolically, 

in a table, or graphically over a specified interval.  

4. Rewrite a function in different but equivalent forms to identify and explain different properties of 

the function. 

5. Analyze and compare properties of two functions when each is represented in a different form 

(algebraically, graphically, numerically in tables, or by verbal descriptions). 

6. Construct a function that combines standard function types using arithmetic operations to model a 

relationship between two quantities. 

7. Identify and illustrate (using technology) an explanation of the effects on the graph of replacing 

f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for specific values of k (both positive and negative); find 

the value of k given the graphs. 

8. Express as a logarithm the solution to abct = d where a, c, and d are numbers and the base b is 2, 

10, or e; evaluate the logarithm using technology. 

Selected Opportunities for Connection to Mathematical Practices 

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

     SLO#6 Use more complex real-world context than those used in Algebra 1. 

2.  Reason abstractly and quantitatively. 

     SLO#3 Interpret the rate of change in context. 

     SLO#8 Convert between exponential and logarithmic models. 

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

     SLO#4 Justify why two different forms of a function are equivalent. 

4.  Model with mathematics.* 

5.  Use appropriate tools strategically. 

     SLO#7 Use technology when available. 

6.  Attend to precision. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

 

http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/


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

*This course includes exponential and logarithmic functions as modeling tools. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

NJSLS #                        New Jersey Student Learning Standards  

N.Q.A.2 Define appropriate quantities for the purpose of descriptive modeling.  

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

 

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.  Key features include: intercepts; intervals where 

the function is increasing, decreasing, positive, or negative; relative maximums and 

minimums; symmetries; end behavior; and periodicity.   

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.  

F.IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 

simple cases and using technology for more complicated cases.  

b. Graph square root, cube root, and piecewise-defined functions,  

including step functions and absolute value functions.  

e. Graph exponential and logarithmic functions, showing intercepts  

and end behavior. 

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

explain different properties of the function.  

F.IF.C.9 Compare properties of two functions each represented in a different way (algebraically, 

graphically, numerically in tables, or by verbal descriptions).  For example, given a graph 

of one quadratic function and an algebraic expression for another, say which has the larger 

maximum.  

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

b. Combine standard function types using arithmetic operations.  For example, build a 

function that models the temperature of a cooling body by adding a constant function to a 

decaying exponential, and relate these functions to the model.  
F.BF.B.3 Identify the effect on the graph of replacing f(x) by f(x) + k, k f(x), f(kx), and f(x + k) for 

specific values of k (both positive and negative); find the value of k given the graphs. 

Experiment with cases and illustrate an explanation of the effects on the graph using 

technology. Include recognizing even and odd functions from their graphs and algebraic 

expressions for them.  

F.LE.A.4 For exponential models, express as a logarithm the solution to ab
ct 

= d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology.  

Unit Essential Questions 

 How do we find roots for various 

functions? 

 How do use asymptotes to graph 

functions? 

 How do families of graphs differ based on 

transformations? 

 How do key features of graphs and tables 

allow us to understand functions? 

 How do we graph conic sections? 

 

Unit Enduring Understandings 

 Roots and asymptotes allow us to graph and 

understand functions. 

 

 Transformations of polynomial, rational and 

logarithmic functions can be applied to all 

functions. 

 

 Key features of graphs provide thorough 

understanding that can be used in Calculus. 

Unit Learning Targets 



Students will ... 

1.) Find roots using Rational Zero Theorem and the calculator. 

2.) Identify and graph asymptotes from an equation. 

3.) Perform transformations on graphs. 

4.) Determine end behavior of a function. 

5.) Understand increasing/decreasing and positive/negative intervals of graphs. 

6.) Graph conic sections and understand their equations. 

 

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

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

constructed response and a performance task. 

 
Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 

 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

  

Lesson Plans  
Lesson Timeframe 

Lesson 1 

Find roots of polynomial functions by factoring 

 

2 days 

 

Lesson 2 

Use Rational Root and Remainder Theorem  to 

find roots 

 

 

3 days 

Lesson 3 

Find end behavior of functions 

 

3  days 

 

Lesson 4 

Graph polynomial functions 

 

3 days 

 

Lesson 5 

Finding asymptotes of rational functions 

 

2 day 

 

Lesson 6 

Graphing rational functions 

 

3 days 

 

Lesson 7  



Focus and Directrix of Parabolas 3 days 

 

Lesson 8 

Ellipse and Circles 

 

5 days 

 

Lesson 9 

Hyperbolas 

 

4 days 

 

Lesson 10 

Application of Ellipse and Hyperbolas 

 

3 days 

 

Lesson 10 

Graphing logarithmic functions 

 

2 days 

 

Teacher Notes:  6 days allocated for formative/summative  assessments 

Curriculum Development Resources: 

www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

Unit Overview  
Content Area:                           Mathematics 
Unit Title:                                 Unit 5 – Inference and Conclusions from Data 

Target Course/Grade Level:  Algebra II Academic/10th-12th Grade 

Unit Summary:   

Students will understand probability rules and independence of events. They will use statistics to analyze 

data as it explains the population. 

Unit Rationale:   

Statistical inference goes beyond the available data and draws hypotheses about real events. 

 

Student Learning Objectives 

1. 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”). 

2. Use two-way frequency tables to determine if events are independent and to calculate/approximate 

conditional probability. 

3. Use everyday language to explain independence and conditional probability in real-world 

situations. 

4. Find the conditional probability of A given B as the fraction of B’s outcomes that also belong to A 

and apply the addition [P(A or B) = P(A) + P(B) – P(A and B)] rule of probability in a uniform 

probability model; interpret the results in terms of the model. 

5. Make inferences about population parameters based on a random sample from that population.  

6. Determine if the outcomes and properties of a specified model are consistent with results from a 

given data-generating process using simulation. 

http://cast.massey.ac.nz/
http://www.khanacademy.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/


7. Identify different methods and purposes for conducting sample surveys, experiments, and 

observational studies and explain how randomization relates to each.  

8. 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.  

9. 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.  

 

Selected Opportunities for Connection to Mathematical Practices 

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

2.  Reason abstractly and quantitatively. 

     SLO#6 Compare theoretical and empirical data. 

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

     SLO#7 Explain when and why you would use a sample survey, experiment, or an observational study; 

     Develop the meaning of statistical significance. 

4.  Model with mathematics.* 

5.  Use appropriate tools strategically. 

6.  Attend to precision. 

     SLO#9 Examine the scope and nature of conclusions drawn in the reports. 

7.  Look for and make use of structure. 

8.  Look for and express regularity in repeated reasoning. 

 

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

*This course includes exponential and logarithmic functions as modeling tools. 

Bold type identifies possible starting points for connections to the SLOs in this unit. 

 

 

NJSLS #                                  New Jersey Student Learning Standards 

S.CP.A.1 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”).  

S.CP.A.2 Understand that two events A and B are independent if the probability of A and B 

occurring together is the product of their probabilities, and use this characterization to 

determine if they are independent.  

S.CP.A.3 Understand the conditional probability of A given B as P(A and B)/P(B), and interpret 

independence of A and B as saying that the conditional probability of A given B is the 

same as the probability of A, and the conditional probability of B given A is the same as 

the probability of B.  

S.CP.A.4 Construct and interpret two-way frequency tables of data when two categories are 

associated with each object being classified.  Use the two-way table as a sample space to 

decide if events are independent and to approximate conditional probabilities.  For 

example, collect data from a random sample of students in your school on their favorite 

subject among math, science, and English.  Estimate the probability that a randomly 

selected student from your school will favor science given that the student is in tenth 

grade.  Do the same for other subjects and compare the results.  

S.CP.A.5 Recognize and explain the concepts of conditional probability and independence in 

everyday language and everyday situations.  For example, compare the chance of having 

lung cancer if you are a smoker with the chance of being a smoker if you have lung 

cancer.  

S.CP.B.6 Find the conditional probability of A given B as the fraction of B’s outcomes that also 

belong to A, and interpret the answer in terms of the model.  



S.CP.B.7 Apply the Addition Rule,  P(A or B) = P(A) + P(B) – P(A and B), and interpret the answer 

in terms of the model.  

S.IC.A.1 Understand statistics as a process for making inferences about population parameters 

based on a random sample from that population.   

S.IC.A.2 Decide if a specified model is consistent with results from a given data-generating process, 

e.g., using simulation. For example, a model says a spinning coin falls heads up with 

probability 0. 5.  Would a result of 5 tails in a row cause you to question the model?  

S.IC.B.3 Recognize the purposes of and differences among sample surveys, experiments, and 

observational studies; explain how randomization relates to each.   

S.IC.B.4 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.   

S.IC.B.5 Use data from a randomized experiment to compare two treatments; use simulations to 

decide if differences between parameters are significant.   

S.IC.B.6 Evaluate reports based on data.   

 

Unit Essential Questions 

 

 How can data be summarized, represented 

and interpreted on a single count or 

measurement variable? 

 

 How can probability be used to understand 

real life events and make fair decisions? 

 

 

 

Unit Enduring Understandings 

 

 An understanding of simple statistics will be 

applied in upper level mathematics courses. 

 

 The rules of probability can be applied in 

various aspects of mathematics. 

Unit Learning Targets 

Students will ... 

 

1.) Understand sample spaces 

2.) Apply the Addition Rule of Probability 

3.) Construct and interpret 2way frequency tables. 

4.) Understand conditional probability and independent events. 

5.) Understand statistics as a process for making inferences about the population. 

 

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

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

constructed response and a performance task. 

 

 
Formative Assessments 

 Do Nows                                                                      

 Discussions 

 Guided Practice 

 Independent Practice 

 Daily Homework Assignments 

Benchmark Assessments 

 Weekly Quizzes 

Alternative Assessments 



 Journaling 

 Online assignments 

 Discovery Activities 

 Projects 

  

 

Lesson Plans  
Lesson Timeframe 

Lesson 1 

General Probability 

 

2 days 

 

Lesson 2 

Probability of Multiple Events 

 

3 day 

 

Lesson 3 

Conditional Probability 

 

3 days 

 

Lesson 4 

Analyze Data 

 

5 days 

 

Teacher Notes:   
 

5 days allocated for formative/summative  assessments 

 

 

 

Curriculum Development Resources: 

www.mathxlforschool.com 

http://cast.massey.ac.nz 

http://www.khanacademy.org 

https://www.desmos.com/ 

www.mathematicsvisionproject.org 

www.state.nj.us/education/modelcurriculum 

www.engageny.org 

www.illustrativemathematics.org 

 

 

 

http://cast.massey.ac.nz/
http://www.khanacademy.org/
http://www.mathematicsvisionproject.org/
http://www.state.nj.us/education/modelcurriculum
http://www.engageny.org/
http://www.illustrativemathematics.org/

