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Pacing Guide 

Quarter 1 

Unit 1 – Prerequisites for Algebra  

Topic Time 
Frame 

Operations on Integers 1 

Operations on Rational Numbers 2 

Variables and Like Terms 1 

Distributive Property 1 

Simplifying Complex Expressions 3 

Data as a Table and Graph 1 

Relations vs. Functions 2 

Test 1 

Total 12 

 

Unit 2 – Solving Linear Equations  

Topic Time 
Frame 

Modeling and Solving Equations with Algebra Tiles 1 

Modeling and Solving One-Step Equations 1 



Modeling and Solving Two-Step Equations 2 

Combining Like Terms to Solve Equations 1 

Distributive Property in Equations 1 

Solving Equations with Variables on Both Sides 3 

Re-writing Equations and Formulas 2 

Test 1 

Total 12 

Unit 3 – Linear Functions  

Topic Time 
Frame 

Graphing Linear Equations by Making a Table 1 

Slope 2 

Graphing Linear Equations in Slope-Intercept Form 3 

Writing Linear Equations in Slope-Intercept Form 2 

Test 1 1 

Graphing Linear equations in Standard Form 2 

Writing Linear Equations in Point-Slope Form 2 

Modeling Constant Rates of Change 3 

Function Notation 2 

Test 2 1 

Total 18 

 

 

 

 



QUARTER 2 

Unit 4 – Linear Inequalities  

Topic Time 
Frame 

Writing and Graphing 1 Variable Inequalities 1 

Solving Inequalities Using Addition and Subtraction 1 

Solving Inequalities Using Multiplication and Division 1 

Solving Multi-Step Inequalities 3 

Solving Compound Inequalities 3 

Graphing Linear Inequalities in 2 Variables 3 

Test 1 

Total 13 

 

Unit 5 – Systems of Linear Equations  

Topic Time 
Frame 

Solving Systems by Graphing 3 

Solving Systems by Substitution 3 

Solving Systems by Elimination 3 

Solving Special Systems of Equations 1 

Solving Systems of Linear Inequalities 2 

Distance, Rate, and Time Problems 2 

Test 1 

Total 15 

 

 



Unit 6 – Exponential Functions  

Topic Time 
Frame 

Properties of Exponents 4 

Scientific Notation 1 

Graphs of Exponential Functions 3 

Applications of Exponential Growth and Decay 3 

Test 1 

Total 12 

 

Midterm Prep and Exams:  6 days 

 

QUARTER 3 

Unit 7 – Polynomials and Factoring  

Topic Time 
Frame 

Adding and Subtracting Polynomials  1 

Multiplying a Polynomial by a Monomial  1 

Factoring Polynomials –  GCF  1 

Multiplying Polynomials  1 

Factoring Trinomials,   where a = 1  1 

Factoring Trinomials,   where a > 1  2 

Special Factoring Patterns  2 

Multistep factoring 2 

Solving equations by factoring 2 



Test 1 

Total 14 

 

Unit 8 – Graphing Quadratic Functions  

Topic Time 
Frame 

Exploring Quadratic Functions  1 

Graphing Quadratic Functions in the Form    
2 

Graphing Quadratic Functions in the Form    
2 

Comparing Linear, Exponential, and Quadratic Functions 1 

Test 1 

Total 7 

Unit 9 – Solving Quadratic Equations  

Topic Time 
Frame 

Solving Quadratic Equations by Graphing 1 

Solving Quadratic Equations by Factoring 1 

Finding and Estimating Square Roots 1 

Solving Quadratic Equations by Using Square Roots 1 

Solving Quadratic Equations by Completing the Square 2 

Solving Quadratic Equations by using the Quadratic Formula 2 

Solving Systems of Linear and Quadratic Equations 2 

Test 1 

Total 11 

 



 

Unit 10 – Radicals and Square Root Functions  

Topic Time 
Frame 

Properties of Square Roots 3 

Graphing Square Root Functions 2 

Test 1 

Total 6 

Unit 11 – Statistics  

Topic Time 
Frame 

Measures of Central Tendency 1 

Measures of Dispersion 2 

Shapes of Distributions 1 

Line Plots and Box & Whisker Plots 2 

Scatter Plots and Lines of Best Fit 2 

Test 1 

Total 9 

 

QUARTER 4 

PARCC Prep and Exam:  10 days 

Unit 12 – Rational Functions 

Topic Time 
Frame 

Inverse variation  2 

Graphing rational functions  3 



Simplifying rational expressions  2 

Multiplying and dividing rational expressions  2 

Operations with rational expressions  3 

Solving rational equations 2 

Test 1 

Total 15 

Unit 13 – Geometry Preview  

Topic Time 
Frame 

Areas 2 

Surface Areas 2 

Volumes 3 

Pythagorean Theorem and Distance Formula 2 

Trigonometric Ratios 3 

Test 1 

Total 13 

Final Exams and Prep:  6 days 

 

Unit 1 – Prerequisites for Algebra 

Standard:  N-RN, A-SSE, A-CED, F-IF, F-BF 

All students will review operations on numbers, simplify variable expressions, and learn about 
functions. 

Big Ideas: Course Objectives / Content Statement(s)  

● Perform operations on integers and rationals 
● Simplify algebraic expressions  
● Express mathematical relations using different representations 
● Identify relations that are functions 

 



Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about thebig ideas? 

 

How are operations on signed numbers 
performed? 

 

What are variables and how can they used 
to represent changing quantities? 

 

How can data be represented as a graph, 
table, or expression? 

 

What is a function? 

Students will understand that… 

The order of operations apply to both numeric and 
variable expressions. 

 

Independent and dependent variables can be used to 
algebraically relate two changing quantities to each 
other. 

Mathematical relationships can be modeled with four 
different representations:  verbal, algebraic, tabular, 
and graphic.  

 

A function is a type of relationship where every input 
generates a single output. 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Perform operations on signed integers. 
2. Perform operations on signed rational 

numbers. 
3. Simplify variable expressions by using the 

distributive property and combining like 
terms. 

4. Represent data graphically and in a table.  
5. Define and identify a function. 

  

Sample Assessments: 

EX:  Find the value of the following in lowest terms 
where appropriate: 

1. − 2 − 7 + 5  
2. ( )/( ) 3

1 − 4
1

3
2  

●   (N-RN-3) Use properties of 
rational and irrational numbers. 

●   (A-SSE-1) Interpret expressions 
that represent a quantity in terms of 
its context. 

●   (A-CED-2) Use the structure of an 
expression to identify ways to 
rewrite it.  

● (F-IF-1) Understand that a function 
from one set to another set assigns 
each element of the domain exactly 
one element of the range. 

● (F-IF-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. 

 

EX:  Use variables to create an equation representing 
the following scenario:  “My father is 2 years less 
than triple my age.” 

 

EX:  Write the following data in a table, assign a 
variable to each quantity.  Then, create a reasonable 
graph to plot the data points on. 

It costs $2.25 to fax ten pages and $1.65 to fax 6 
pages.  

 

EX:  Explain why the assignments of Social Security 
Numbers is a function. 

Instructional Strategies: 

     Interdisciplinary Connections 

Students can write equations or functions to model 
real-world systems. 

     Technology Integration 

Students can use online graphing technology such as 
Desmos.com to easily create tables and graphs. 

     Media Literacy Integration 

Students can identify misleading graphs based on 
changing the scales on each axis, with the aid of 
technology.  

     Global Perspectives 

Students will work with real-world data, where 
available and appropriate, from the social and 
physical sciences. 

● (F-IF-5) Relate the domain of a 
function to its graph and, where 
applicable, to the quantitative 
relationship it describes. 

 

 

 

Unit 2 – Solving Linear Equations 

Standard:  A-CED, A-REI 



All students will solve equations with one variable, including multi-step equations, 
equations involving simplification first, and proportions. 

Big Ideas: Course Objectives / Content Statement(s)  

● Understand solving equations as a process of reasoning and explain the reasoning 
● Solve linear equations in one and two variables 
● Use proportions to solve problems 

 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How can we utilize equations to solve 
problems? 

How can Algebra Skills be used in solving 
real world problems?  

Can equations that appear to be different 
be equivalent?  

Can I analyze, model, and solve 
mathematical situations using algebraic 
symbols?  

Students will understand that .... 

To obtain a solution to an equation, no 
matter how complex, always involves the 
process of undoing operations.  

Proportionality involves a relationship in 
which the ratio of two quantities remains 
constant as the corresponding values of the 
quantities change.  

Real world situations can be modeled and 
solved by using equations  

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Solve linear equations with rational 
number coefficients.  

2. Solve linear equations whose 
solutions require expanding 
expressions using the distributive 
property.  

3. Solve linear equations whose 
solutions require collecting like 
terms, including variables on both 
sides. 

● (A-CED-1) Create equations in one 
variable and use them to solve 
problems.  

●  (A-CED-2) Create equations in 
two or more variables to represent 
relationships between quantities. 

● (A-CED-3) Represent constraints 
by equations and systems of 
equations, and interpret solutions as 
viable or nonviable options in a 
modeling context.  



● (A-REI-2) Solve simple rational 
and radical equations in one 
variable, and give examples 
showing how extraneous solutions 
may arise. 

4. Give examples of a linear equation 
which has one solution by 
transforming into an equivalent 
equation of the form x = a. 

5. Give examples of a linear equation 
which has no solution by 
transforming into an equivalent 
equation of the form a = b.  

6. Give examples of a linear equation 
which has infinitely many solutions 
by transforming into an equivalent 
equation of the form a = a. 

Sample Assessments: 

EX: Solve x + 6 = –3 

EX: Solve 7x + 2 = –54 

EX: Solve 11 + 3x– 7 = 6x + 5 – 3x 

EX: Solve 9 = 3(5x– 2) 

EX: Solve 7x - 3y = 8 for y. 

 

Instructional Strategies: 

     Interdisciplinary Connections 

Real world situations can be modeled and 
solved by using equations and crossover to 
Language Arts and Technology. 

     Technology Integration 

Students can utilize online resources, 
watch Khan Academy videos and generate 
models with Smart Software. 

 

     Media Literacy Integration 

Students can use online resources to 
generate practice problems for further 
understanding. 

● (A-REI-3) Solve linear equations in 
one variable, including equations 
with coefficients represented by 
letters. 

 
 



     Global Perspectives 

Students will work with real world 
problems that involve percentages, 
percent change and profit-and-loss 
scenarios. 

 

 

 

 

 

 

Unit 3 – Linear Functions 

Standard:  F-IF 

All students will use linear functions, relate between the domain and the range, and 
evaluate functions by using function notation and interpret functions that model 
relationships. 

 

Big Ideas: Course Objectives / Content Statement(s)  

● Define, evaluate, and compare functions.  
● Compare properties of two functions each represented in a different way 

(algebraically, graphically, numerically in tables, or by verbal descriptions).  
● Understand the concept of a function and use function notation  
● Interpret functions that arise in applications in terms of the context 
● Use functions to model relationships between quantities. 

 
Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

  



What does the slope of a line indicate 
about the line? 

  

 What information does the equation of a 
line give you?  

 

 How are equations and graphs related? 

Ratios can be used to show a relationship 
between changing quantities, such as 
vertical and horizontal change.  

 

A line on a graph can be represented by a 
linear equation. 

 

The relationship between two lines can be 
determined by comparing their slopes and 
y-intercepts.  

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Analyze constant rates of change 
and solve problems where a unit 
increase in input leads to a fixed 
increase in output.  

2. Generalize a variety of patterns 
involving constant rates of change.  

3. Learn the general form of a linear 
function y=mx+b and develop a 
variety of techniques to build a 
linear function from descriptions, 
graphs and tables.  

4. Analyze and compare linear 
functions in different forms. 

5. Graph linear functions using a 
variety of techniques and 
investigate how changing the 
parameters (m and b) affects the 
graph of the line. 

 

Sample Assessments: 

●  (F-IF-1) Understand that a function 
from one set (domain) to another 
set (range) assigns to each element 
of the domain exactly one element 
of the range.  

●  (F-IF-2) Use function notation, 
evaluate functions for inputs in 
their domains, and interpret 
statements that use function 
notation in terms of a context. 

●  (F-IF-4) Interpret key features of 
graphs and tables in terms of the 
quantities, and sketch graphs 
showing key features given a verbal 
description of the relationship. 

●  (F-IF-5)  Relate the domain of a 
function to its graph and, where 
applicable, to the quantitative 
relationship it describes 

 
 
 



EX: Graph this line using the slope and 
y-intercept.  y = 2x - 6 

 

EX:  Write an equation of the line with 

slope m =   which crosses the y -axis at 

(0, -  ) . 

y =   x -   

 

EX: Rewrite y = 3x + 5 in standard form. 

 

EX:  Write an equation of the line which 
passes through (3, 4)and has slope m = 5 . 

 

EX: Write the equation of a line in 
point-slope form given (2, 4) and (-3, 6) 

 

Instructional Strategies: 

     Interdisciplinary Connections 

Students can write equations or functions 
to model real-world systems. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

     Media Literacy Integration 

Students can change the slopes and 
y-intercepts of graphs, with the aid of 
technology.  

     Global Perspectives 



Students will work with real-world data, 
where available and appropriate, from the 
social and physical sciences. 

 

 

Unit 4 – Linear Inequalities 

Standard:  A-CED, A-REI 

All students will master the techniques of solving linear equations and inequalities; 
students will build, solve, and interpret equations and inequalities in order to model and 
solve contextual problems.   

Big Ideas: Course Objectives / Content Statement(s)  

● Represent inequalities on a number line. 
● Solve linear inequalities in one variable. 
● Represent and solve linear inequalities graphically. 

 
Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How do you represent relationships 
between quantities that are not equal?  

Can inequalities that appear to be different 
be equivalent?  

How can inequalities be used to represent 
relationships and solve problems? 

 

Real world situations can be modeled and 
solved by using equations and inequalities.  

The characteristics of linear inequalities 
and their representations are useful in 
solving real-world problems. 

Systems of linear equations and/or 
inequalities are used to model and solve 
real-world problems involving two 
variables.  

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

● (A-CED-1)   Create linear 



inequalities in one variable and use 
them to solve problems.  

1. Solve inequalities involving one 
and two variables. 

2. Use inequalities to solve problems. 
3. Explain the steps of solving 

inequalities, construct arguments, 
and justify the solutions.  

4. Graph solutions to linear 
inequalities.  

Sample Assessments: 

EX: Solve this inequality:  x + 2 > 12 

EX: Solve this inequality: 3x + 1  42≥  

EX:  Solve this inequality: -2x + 1  ≤ 9  

EX:  Solve this inequality:  5x - 1 > 5x + 3 

EX: Solve this inequality:  4x - 1 > 2x + 3 

 

Instructional Strategies: 

     Interdisciplinary Connections 

Students can write inequalities to model 
real-world systems. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create graphs. 

     Media Literacy Integration 

Students can identify the solutions and 
changes with inequalities by changing the 
signs.  

     Global Perspectives 

● (A-CED-3) Represent constraints 
by equations or inequalities, and by 
systems of equations and/or 
inequalities, and interpret solutions 
as viable or nonviable options in a 
modeling context. 

● (A-REI-3) Solve linear inequalities 
in one variable. 

● (A-REI-12)Graph the solutions to a 
linear inequality in two variables. 

 
 
 
 



Students will work with real-world data, 
where available and appropriate, from the 
social and physical sciences. 

 

  

 

 

Unit 5 – Systems of Linear Equations 

Standard:  A-REI 

All students will extend ability to solve equations to include solving a system of two 
equations in two variables; learn methods of solving a linear system, including graphing, 
substitution, and elimination, and how to determine which method is best for a given 
situation. 

Big Ideas: Course Objectives / Content Statement(s)  

● Solve systems of linear equations exactly and approximately (i.e. graphs) 
● Prove that solutions to a system of linear equations in two variables satisfies both 

equations simultaneously. 
● Graph  solutions and solve simple systems by inspection. 
● Write and solve systems of linear equations in two variables. 

 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

What does the number of solutions (none, 
one or infinite) of a system of linear 
equations represent?  

What are the advantages and disadvantages 
of solving a system of linear equations 
graphically versus algebraically?  

 How can systems of equations be used to 
represent situations and solve problems? 

 

Systems of linear equations can be used to 
model problems.  

 

Systems of equations can be solved by 
graphing, substitution, or eliminating a 
variable. 



Some problems can be modeled by 
systems of linear equations.  

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Define a solution to a system of 
equations. 

2. Explain the solution to a system of 
equations contains the values that 
satisfy both equations. 

3. Find the solution to a system of 
equations algebraically. 

4. Estimate the solution for a system 
of equations by graphing 

5. Apply knowledge of systems of 
equations to real-world situations. 

 

Sample Assessments: 

EX: Solve the system by graphing. 

               2x – 3y = –2 
                 4x +  y = 24 

EX: Solve the following system by 
substitution. 

        2x – 3y = –2 
       4x +  y = 24 

EX: Solve the following system using 
elimination.. 

       2x + y = 9 
       3x – y = 16 

 

 

●  (A-REI-5) Prove that, given a 
system of two equations in two 
variables, replacing one equation 
by the sum of that equation and a 
multiple of the other produces a 
system with the same solutions.  

● (A-REI-6) Solve systems of linear 
equations exactly and 
approximately (e.g., with graphs), 
focusing on pairs of linear 
equations in two variables.  

 
 
 
 
 



EX: Margie began her workout by walking 
4 miles and then she rode her bike for 20 
miles. The total time for her workout was 3 
hours. Find her speed on the bike if she 
rode her bike 9 miles per hour faster than 
she walked. 

 

Instructional Strategies: 

      Interdisciplinary Connections 

Students can write systems of equations to 
model real-world and break even 
problems. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

     Media Literacy Integration 

Students can identify the systems faster 
with the aid of technology.  

     Global Perspectives 

Students will work with real-world data, 
where available and appropriate, from the 
social and physical sciences. 

 

Unit 6 – Exponential Functions 

Standard:  F-LE, A-CED 

All students will be able to compare data in a table and graph to see the changes in linear 
and exponential expressions as x increases; students will recognize that linear 
expressions increase at a constant rate (additively) while exponential functions increase 
multiplicatively. 

 

 



Big Ideas: Course Objectives / Content Statement(s)   

● Base, exponent, and properties of exponents; 
● Graph exponential equations and functions. 
● Solve applied problems using exponential problems and their graphs. 
● Construct and compare linear and exponential models and solve problems. 

 
Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

How can you simplify expressions 
involving exponents?  

What characterizes exponential growth and 
decay?  

What are real world models of exponential 
growth and decay?  

How can one differentiate an exponential 
model from a linear model given a real 
world set of data? 

Exponents are used to represent complex 
expressions. 

Linear functions have a constant 
difference, whereas exponential functions 
have a constant ratio. 

Real world situations can be represented 
symbolically and graphically. 

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Simplify and perform operations on 
expressions involving exponents. 

2. Extend the properties of integer 
exponents to rational exponents. 

3. Write and transform exponential 
functions. 

4. Graph and use exponential 
functions. 

 

 

 

Sample Assessments: 

● (F-LE-1) Prove exponential 
functions grow by equal factors 
over equal intervals. 

● (F-LE-3)  Observe using graphs 
and tables that a quantity increasing 
exponentially eventually exceeds a 
quantity increasing linearly 

● (CED-1) Create equations and 
inequalities in one variable and use 
them to solve problems.  

 

 
 
 



EX: Simplify    2  ⋅ 2 m 2  m 3  

EX: Simplify  2x  −3  

EX: Simplify  4x −6

8x y 2 −8  

 

EX: Graph y = 2x + 4 

EX: Students will make a prediction about 
which model (linear or exponential) will 
produce the most money at the end of a 
five week period.  

Model 1:  $10 + $5 x (number of weeks) 

Model 2:  $.01 x 2 (number of weeks) 
 

Instructional Strategies: 

      Interdisciplinary Connections 

Students can write exponential functions to 
model real-world growth and decay 
systems. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

     Media Literacy Integration 

Students can identify changes in graphs 
based on changing the power of the 
exponential function. 

     Global Perspectives 

Students will work with real-world data, 
where available and appropriate, from the 
social and physical sciences. 

 



 

 

 

Unit 7 – Polynomials and Factoring 

Standard:  A-SSE, A-APR 

All students will perform operations on polynomials, factor polynomials, and use 
factoring as a way to solve problems. 

Big Ideas: Course Objectives / Content Statement(s)  

●  Students will interpret the structure of expressions and write expressions in 
equivalent forms to solve problems. 

●  Students will perform arithmetic operations on polynomials, understand the 
relationship between zeros and factors of polynomials, and use polynomial 
identities to solve problems. 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How can polynomials be combined? 

 

How can a polynomial be expressed in 
different ways based on its structure? 

 

How can factors be used to solve a 
problem? 

Students will understand that… 

If two or more polynomials have common 
terms, the coefficients of common terms 
can be combined to simplify the 
expression. 

Non-prime polynomials can be factored 
based on the number of terms, common 
factors, and defining structures. 

Once a polynomial is factored, if this 
expression is equivalent to zero, each 
non-constant factor is also equivalent to 
zero.  Solving each of these equations 
results in the solution(s) of the original 
equation.  This is known as the Zero 
Product Property. 

Areas of Focus: Proficiencies Examples, Outcomes, Assessments 



(Cumulative Progress Indicators) 

Students will: Instructional Focus: 

1.  Adding and subtracting polynomials 

2.  Factoring using greatest common factor 

3.  Factoring difference of squares 

4.  Factoring by grouping 

5.  Factoring trinomials 

6.  Solving equations using the Zero 
Product Property 

Sample Assessments: 

EX: Simplify. 

a.  2x x x) 5x x)( 3 + 3 2 − 7 − ( 3 − 4  

b.  x y(2xy y )3 2 − 5 3  

c.  x )(x )( − 4 + 5  

EX: Factor completely with respect to the 
integers. 

a.  5x x 0x1 2 − 5 + 2 3  

b.  2x2 − x − 1  

c.  x x2 2 − 3 − 9  

d.  x 53 2 − 7  

EX: Solve. 

a.  x x 6x3 3 − 3 2 − 3 = 0  

b.  0 − xx2 − 1 = 3  

c.  x x 2x3 + 3 2 − 4 − 1 = 0  

EX: The length and width of a patio are 
(x+3)  ft. and (x+7) ft. respectively.  If the 

● (A-SSE-1) Interpret expressions 
that represent a quantity in terms of 
its context 

● (A-SSE-2) Use the structure of an 
expression to identify ways to 
rewrite it. 

● (A-SSE-3) Choose and produce an 
equivalent form of an expression to 
reveal and explain properties of the 
quantity represented by the 
expression. 

● (A-APR-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-4) Prove polynomial 

identities and use them to describe 
numerical relationships. 

●  
 



area of the patio is 1344 square feet, find 
the length and width. 

Instructional Strategies: 

Interdisciplinary Connections 

Problems involving geometry will be used 
in the study of polynomials. 

Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

 

 

 

Unit 8 – Graphing Quadratic Functions 

Standard:  F-IF, F-BF 

All students will create and interpret graphs of quadratic functions. 

Big Ideas: Course Objectives / Content Statement(s)  

●  Students will interpret functions that arise in applications in terms of the context, 
and analyze functions using different representations. 

●  Students will build a function that models a relationship between two quantities 
as well as build new functions from existing functions. 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

What are the properties of a parabola? 

 

How can changing the parameters in the 
standard form of a quadratic equation 

Students will understand that …  

Parabolas are the graph of quadratic 
equations of the form  (x) x xf = a 2 + b + c  

Changing a, b, or c in the above standard 
form will affect the location of the vertex, 



affect the shape, direction, and range of the 
graph? 

 

How are linear, exponential, and quadratic 
functions different? 

the direction that the parabola opens, and 
the width of the curve. 

 

These different types of functions have 
very different features, and are each 
appropriate for modeling different 
phenomena. 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Exploring  y = x2  
2. Graphing  xy = a 2 + c  
3. Graphing  x xy = a 2 + b + c  
4. Comparing Linear, Exponential, 

and Quadratic 

 

Sample Assessments: 

EX:  Create a table and plot  .  Usey = x2  
the table to explain why the function 
cannot be linear or exponential. 

 

EX:  Create a table and plot: 

−y = x2  

−y = x2 + 4  

− xy = x2 + 3 + 4  

Identify zeros, vertex, domain, and range. 

 

EX:  Find the vertex of  x xy = 4 2 + 2 − 1  

 

Instructional Strategies: 

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

● (F-IF-7a) Graph quadratic functions 
and show intercepts, maxima, and 
minima. 

● (F-IF-8a) Use the process of 
factoring and completing the square 
in a quadratic function to show 
zeros, extreme values, and 
symmetry of the graph, and 
interpret these in terms of a context. 

● (F-IF-9) Compare properties of two 
functions each represented a 
different way. 

● (F-BF-3) Identify the effect on the 
graph of replacing f(x) by f(x)+k, 
kf(x), f(kx), and f(x+k) for specific 
values of k; find the value of k 
given the graphs.  Experiment with 
cases and illustrate an explanation 
of the effects on the graph using 
technology. 

 



     Interdisciplinary Connections 

Applications to physics include projectile 
motion and real world situations.  

EX: A soccer ball is kicked off the ground 
with an upward initial velocity of 64ft/s.  

Using h = -16t2 + vt + s, plot the height of 
the ball off the ground for t>0. 

 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

 

     Media Literacy Integration 

Students can analyze different views of 
graphs and explain their format based on 
the intentions of the publisher or creator.  

 

 

Unit 9 – Solving Quadratic Equations 

Standard:  N-CN, A-SSE, A-REI 

All students will solve quadratic equations using a variety of methods. 

Big Ideas: Course Objectives / Content Statement(s)  

●  Students will use complex numbers in polynomial identities and equations. 
●  Students will write expressions in equivalent forms to solve problems. 
● Students will solve equations and inequalities in one variable. 

 
Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 



 

What is the connection between the zeros 
of a quadratic function and the solutions to 
a quadratic equation? 

 

What are the different ways in which 
quadratic equations can be solved? 

 

When should each method of solving 
quadratics be used? 

 

 

How can systems of linear and quadratic 
equations be solved? 

Students will understand that…  

 

The solutions to a quadratic equation are 
the same as the zeros of the corresponding 
quadratic function. 

 

Quadratic equations can be solved by 
graphing, factoring, completing the square, 
taking a square root, or the quadratic 
formula. 

The nature of the coefficients of the 
quadratic equation will determine the most 
appropriate method of solving it. 

 

Systems involving linear and quadratic 
equations is best solved by substitution or 
graphing, depending on the given 
information. 

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Solving Quadratics by Graphing 
2. Solving Equations by Factoring 
3. Solving Equations by taking Square 

Roots 
4. Solving Equations by Completing 

the Square 
5. Solving Equations by the Quadratic 

Formula 
6. Solving Systems of Linear and 

Quadratic Functions 

 

 

● (N-CN-7) Solve quadratic 
equations with real coefficients that 
have complex solutions. 

● (A-SSE-3a)  Factor a quadratic 
expression to reveal the zeros of the 
function it defines. 

● (A-SSE-3b) Complete the square in 
a quadratic expression to reveal the 
maximum or minimum value of the 
function it defines. 

● (A-REI-4a) Use the method of 
completing the square to transform 
any quadratic equation in x into the 
form (x-p)^2=q that has the same 



solutions.  Derive the quadratic 
formula from this form. 

Sample Assessments: 

EX:  Solve the quadratic   by0 = x2 − 9  
graphing it and finding the zeros. 

 

EX:  Solve the quadratic equations by 
using the most appropriate method: 

x 73 2 − 2 = 0  

x x2 2 − 3 − 9 = 0  

x x− 4 2 − 2 = 7  

 

EX:  Graph the quadratic  xy = x2 − 4 + 1  
by first completing the square and 
re-writing the function in “vertex form”. 
Identify the minimum or maximum value. 
Then, find the zeros by the most 
appropriate method. 

 

Instructional Strategies: 

     Interdisciplinary Connections 

Students can analyze projectile motion 
using a quadratic model, and identify 
features such as the projectile’s maximum 
height and how long it is in the air for. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

● (A-REI-4b)  Solve quadratic 
equations by inspection, taking 
square roots, completing the 
square, the quadratic formula, and 
factoring, as appropriate to the 
initial form of the equation.  

 

 

Unit 10 – Radicals and Square Root Functions 

Standard:  A-REI, F-IF 

All students will work with radicals and radical equations. 



Big Ideas: Course Objectives / Content Statement(s)  

● Students will simplify, add, subtract, multiply, and divide radicals.  
● Students will learn how to graph square root functions. Students will solve simple 

radical equations in one variable and give examples showing how extraneous 
solutions may arise. 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How would you define the characteristics 
of a radical? 

 

How many perfect squares can you list? 

 

 When is a radical most simplified? 

 

When can you add, subtract, multiply and 
divide radicals? 

 

 

How do we add, subtract, multiply and 
divide radicals? 

  
 
 
 How do you graph square root functions? 

Students will understand… 

Radicals contain the characteristics 
including the radicand, index, coefficient, 
and the radical. 
  
The first perfect squares are 1, 4, 9, 16, 25, 
36, 49, 64, 81, 100, 121, 144, 169, 196 and 
225. 
  
Radicals are most simplified when it does 
not have any perfect square factors in the 
radicand. 
  
You can only add and subtract radicals 
when they have the same index and 
radicals.  You can only multiply and divide 
radicals when they have the same index. 
  
You add/subtract radicals by keeping the 
radicand the same and adding/subtracting 
the coefficients. You multiply/dividing 
radicals by multiplying /dividing the 
radicand. 
  
Square root graphs can be graphed by 
transformations or by using a table. 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 



● (A-REI-2) Solve simple radical 
equations in one variable, and give 
examples showing how extraneous 
solutions may arise. 

1.  Simplifying Radicals 

2.  Adding, Subtracting, Multiplying and 
Dividing Radicals 

3.  Graphing Square Root Graphs 

4.  Real-Life Applications with Radicals 

 

Sample Assessments: 

EX:  Simplify: 

√27  

√2
√288  

)(√9 2  

√15 · √5  

√3
√7  

√125 − 3√5  

 

EX:  Solve: 

=12√x + 4  

√10x − 3 = √5x + 2  

x = √x + 4  

 

EX:  How does the graph of  y = √x + 2  
compare to  ?y = √x  

 

EX:  Graph  , and state the y = √x + 7  
domain and range. 

Instructional Strategies: 

● (F-IF-7b)  Graph square root 
functions. 

● (F-IF-9) Compare properties of two 
functions each represented in a 
different way. 

●  
●  
●  

 



     Interdisciplinary Connections 

Radicals are used is many real-life 
applications. Some of these include 
velocity, frequency, energy, right triangle 
applications, densities and fluid flow 
through a membrane. 
 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

 

 

Unit 11 – Statistics 

Standard:  S-ID 

All students will be able to gather and display data appropriately to reach conclusions 
and answer questions 

Big Ideas: Course Objectives / Content Statement(s)  

●  Students will summarize, represent, and interpret data on a single count or 
measurement variable. 

● Students will summarize, represent, and interpret data on two categorical and 
quantitative variables. 
 

Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How can different data displays effect 
analyses of the data? 

  

  

Students will understand that… 

Based on context, one display may be 
more appropriate than another to illustrate 
data.  Students will be able to create line or 
box and whisker plots. 

 



What are possible correlations for data? 

  

  

  

How are predictions made?  

If the data show a linear relationship, there 
can either be a positive or a negative 
correlation.  Also with a linear 
relationship, a line of best fit can be 
determined and drawn.  Data can also 
follow a normal distribution curve. 

Predictions can be based on previously 
collected data or by performing 
experiments.  Computing expected value 
can also help in decision-making. 

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1.     Construct and interpret line plots. 

2.     Compute and analyze measures of 
central tendency and variation. 

3.     Construct and analyze scatter plots 
and line of best fit. 

4.     Compute and analyze standard 
deviation. 

5.     Recognize and discuss normal 
distribution. 

6.     Construct and interpret box and 
whisker plots. 

Sample Assessments: 

EX:  Seven students were asked to record 
the number of hours spent using the 
internet per week.  The hours were {8, 9, 8, 
9, 7, 9, 6}.  Create a line plot as well as a 
box and whisker plot for the data. 
Compute the mean and median of the data. 
Compute the standard deviation of this 
data. 
  

● (S-ID-1) Represent data with plots 
on the real number line (dot plots, 
histograms, and box plots). 

● (S-ID-2) Use statistics appropriate 
to the shape of the data distribution 
to compare center (median, mean) 
and spread (interquartile range, 
standard deviation) of two or more 
different data sets. 

● (S-ID-3) Interpret differences in 
shape, center, and spread in the 
context of the data sets, accounting 
for possible effects of extreme data 
points (outliers). 

● (S-ID-6) Represent data on two 
quantitative variables on a scatter 
plot, and describe how the variables 
are related. 

● (S-ID-7)  Interpret the slope and the 
intercept of a linear model in the 
context of the data. 

 



EX:  Describe a set of data that would 
show a negative correlation.  Include a 
sketch of the graph of the data with a 
possible line of best fit. 

EX:  In the third quarter, Chris’s test 
average was 84%, quiz average 92%, and 
classwork 94%.  If tests are weighted 60%, 
quizzes 30%, and classwork 10%, compute 
Chris’s final average for the third quarter. 

EX:  A shoe manufacturer wants to check 
the quality of its shoes.  Every hour, 20 
pairs of shoes are taken off the assembly 
line and checked.  Is this sample biased or 
unbiased? 

 

Instructional Strategies: 

     Interdisciplinary Connections 

 

     Technology Integration 

Students will use the random integer 
generator on the graphing calculator to 
make predictions. 

     Media Literacy Integration 

Students can explore specific statistics 
presented in national news reports to 
discuss how samples can be biased. 

     Global Perspectives 

Students can gather real-world data about 
the incomes of populations from citizens of 
different nations, and use graphs and 
measures of central tendency to compare 
the distributions. 

 

 



Unit 12 – Rational Functions 

Standard:  A-APR, A-REI, F-IF 

All students will simplify variable rational expressions, solve rational equations, and 
graph rational functions. 

Big Ideas: Course Objectives / Content Statement(s)  

●  Students will rewrite rational expressions. 
●  Students will understand solving rational equations as a process of reasoning and 

explain the reasoning. 
● Students will analyze functions using different representations. 

 
Essential Questions 

What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

Enduring Understandings 

What will students understand about the 
big ideas? 

 

How do properties of rational numbers 
apply to variable rational expressions? 

 

How does a variable in the denominator of 
a function affect the domain of the function 
and the properties of the function’s graph? 

 

How are rational equations solved? 

Students will understand that … 

The procedures in dealing with 
denominators with rational numbers can be 
applied to variable expressions when 
adding/subtracting or multiplying/dividing. 

 

A variable in the denominator of a function 
creates a value(s) at which the function is 
undefined.  This can create a variety of 
different behaviors around the domain 
error. 

 

The process of “clearing the denominators” 
will provide solutions, some of which can 
be extraneous. 

 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 



●   (A-APR-D6) rewrite simple 
rational expressions in different 
forms. 

1. Compare inverse and direct 
variation. 

2. Simplify rational expressions 
3. Add, subtract, multiply, and divide 

rational expressions 
4. Solve rational equations 
5. Graph rational functions 

 

Sample Assessments: 

EX:  Analyze the relationship between 
distance, rate, and time by holding one of 
the three constant and determining the type 
of variation that occurs.  Plot points and 
observe graphs. 

 

EX:  Simplify the following: 

3x y2 4

27xy8  

x
2 − x

x−1  

 

x −42

x −3x−42 · x−4
x −162  

 

EX:  Solve for x: 

x
2 = 3

x+1  

 

1
x+3 − x

x−3 = x
2  

 

EX:  Graph the following functions. 
Include the domain and range: 

(x)f = x
4  

 

● (A-APR-D7)  understand that 
rational expressions form a system 
analogous to the rational numbers, 
closed under addition, subtraction, 
multiplication, and division by a 
nonzero rational expression; add, 
subtract, multiply, and divide 
rational expressions. 

● (A-REI-A2) solve simple rational 
equations in one variable, and give 
examples showing how extraneous 
solutions may arise. 

● (A-REI-D11) explain why the 
x-coordinates of the points where 
the graphs of equations intersect are 
the solutions of the equation. 

● (F-IF-C7-d) graph rational 
functions, identifying zeros and 
asymptotes when suitable 
factorizations are available, and 
showing end behavior. 

 
 



(x)f = 1
x2  

 

(x)f = x−2
x+6  

 

Instructional Strategies: 

     Interdisciplinary Connections 

Students will examine the direct and 
inverse relationships that occur in the 
physical sciences, such as 
distance/rate/time, the ideal gas law, and 
Ohm’s law. 

     Technology Integration 

Students can use online graphing 
technology such as Desmos.com to easily 
create tables and graphs. 

 

 

Unit 13 – Geometry Preview 

Standard:  G-SRT, G-GPE, G-GMD 

All students will be exposed to geometric concepts such as area, volume, similarity, and 
trigonometry. 

Big Ideas: Course Objectives / Content Statement(s)  

● Students will define trigonometric ratios and solve problems involving right 
triangles. 

● Students will use coordinates to prove simple geometric theorems algebraically 
● Students will explain volume formulas and use them to solve problems. 
● Students will visualize relationships between two-dimensional and 

three-dimensional objects. 
 

Essential Questions Enduring Understandings 

What will students understand about the 
big ideas? 



What provocative questions will foster 
inquiry, understanding, and transfer of 

learning? 

 

What is the relationship between area, 
surface area, and volume? 

 

 

What is similarity as opposed to 
congruence? 

 

What is trigonometry? 

Students will understand that… 

In many cases, students can use what they 
know about area to solve problems 
involving complicated areas, surface areas, 
and volumes. 

 

Two figures are congruent if they have 
identical dimensions, while they are 
similar if their dimensions are 
proportional. 

Trigonometry is the application of the 
proportionality of sides from similar right 
triangles. 

Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 

Examples, Outcomes, Assessments 

Students will: Instructional Focus: 

1. Areas 
2. Surface Areas 
3. Volumes 
4. Pythagorean Theorem and Distance 

Formula 
5. Trigonometric Ratios 

 

Sample Assessments: 

Ex: Given the right triangle has sides 10 
and 10.  What is the length of the 
hypotenuse?  What is the value of the sine, 
cosine, and tangent of the triangle’s angle? 

Ex: Given the AB = 6, BC= 8 and AC = 
10, find tangent A, sine A, cosine A. 
 

● (G-SRT-A2) given two figures, use 
the definition of similarity in terms 
of similar transformations to decide 
if they are similar; explain using 
similarity transformations the 
meaning of similarity for triangles 
as the equality of all corresponding 
pairs of angles and the 
proportionality of all corresponding 
pairs of sides. 

● (G-SRT-C6) understand that by 
similarity, side ratios in right 
triangles are properties of the 
angles in the triangle, leading to 
definitions of trigonometric ratios 
for acute angles. 

● (G-GPE-B7) use coordinates to 
compute perimeters of polygons 
and areas of triangles and 



rectangles, e.g., using the distance 
formula. 

Ex: Can each of the three numbers 
represent the lengths of the sides of a right 
triangle?  Explain your answers. 

a.  2, 3, 4 

b.  7, 12, 4  

Ex: BASEBALL “DIAMOND”: The 
distance between each of the consecutive 
bases is 90 feet.  How far does the catcher 
have to throw the ball from home plate to 
2nd base 

Ex. You need to put a fence around your 
rectangular pool and the outside cement. 
You are fencing an area that is 20 by 25 
feet.  How much material do you need for 
the fence? 

EX:  Find the volume of a prism with a 
height of 15, whose base is a parallelogram 
whose sides are 10, 10, 8, and 8. 

 

Instructional Strategies: 

     Interdisciplinary Connections 

The Pythagorean Theorem is used is many 
real-life careers. Some of these include 
architects, surveyors, engineers, and 
carpenters. 

 

     Technology Integration 

Students will use a variety of technology to 
verify the Pythagorean Theorem and 
manipulate the calculations using the 
Geometers Sketchpad or the site: 
http://mste.illinois.edu/dildine/sketches/pyt
hagorean.html 

 

● (G-GMD-A1) give an informal 
argument for the formulas for the 
circumference of a circle, area of a 
circle, volume of a cylinder, 
pyramid, and cone. 

● (G-GMD-A3) use volume formulas 
for cylinders, pyramids, cones, and 
spheres to solve problems. 

 
 

http://mste.illinois.edu/dildine/sketches/pythagorean.html
http://mste.illinois.edu/dildine/sketches/pythagorean.html
http://mste.illinois.edu/dildine/sketches/pythagorean.html


     Media Literacy Integration 

Students will create triangles with 
adjustable dimensions on geogebra.org. 
The effect of these dimensions on the 
trigonometric ratios will be observed. 

 

     Global Perspectives 

Students will learn that ancient 
Babylonians and Egyptians used the 
Pythagorean Theorem and discuss why this 
theorem is credited to Pythagoras. 

 

 


