
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Algebra 1 Third Quarter 

Module 3: Linear and Exponential Functions (35 days) 
Unit 6:  Systems of Linear Equations and Inequalities 

In this unit students continue the study of systems of linear equations that they began in Grade 8. This unit should solidify their understanding of that prior work, and extend that 
understanding to creating and solving systems of linear inequalities. This unit provides opportunities for students to continue creating and graphing equations in two variables, as 
described in A---CED.A.2. They also extend their understanding of estimating solutions to equations graphically (A---REI.D.11) to estimating solutions of systems of equations.  
 
Algebra I students should build on experiences graphing and solving systems of linear equations from middle school to focus on justification of the methods used. Include cases 
where the two equations describe the same line (yielding infinitely many solutions) and cases where two equations describe parallel lines (yielding no solution); connect to GPE.5 
when it is taught in Geometry, which requires students to prove the slope criteria for parallel lines. Also include systems consisting of one linear and one quadratic equation. Include 
systems that lead to work with fractions. For example, finding the intersections between x2+y2=1 and y = (x+1)/2 leads to the point (3/5, 4/5) on the unit circle, corresponding to the 
Pythagorean triple 32+42=52. 

Big Idea: 

• Real world situations can be modeled by systems of linear equations or inequalities. 
• A system of equations can have no, one, or infinitely many solutions. 
• Solutions of systems of equations are ordered pairs that satisfy all equations. 
• Solutions of systems of inequalities are ordered pairs that satisfy all inequalities, often represented by a region. 
• Exact or approximate solutions can be found using tables, graphs, and/or algebraic manipulations. 
• Multiple methods may be used to solve a system of equations or inequalities. 

Essential 
Questions: 

• How can systems of linear equations or inequalities be used to model real world situations? 
• How can the solution(s) of a system be represented and interpreted? 
• What processes may be used to solve a system of equations or inequalities? 

Vocabulary Systems of linear equations, systems of linear inequalities, solution set, no solution, infinite solutions 

Standard Common Core Standards Explanations & Examples Comments 

A.CED.A.3 A. Create equations that describe numbers or 
relationships  

Represent constraints by equations or inequalities, and 
by systems of equations and/or inequalities, and 
interpret solutions as viable or non-viable options in a 

A.CED.3  Write and use a system of equations and/or inequalities to 
solve a real world problem. Recognize that the equations and 
inequalities represent the constraints of the problem. Use the 
Objective Equation and the Corner Principle to determine the solution 
to the problem. (Linear Programming) 
 

For A-CED.A.3 and A-
REI.D.12, students should 
focus on systems of linear 
equations and 
inequalities in two 
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modeling context. For example, represent inequalities 
describing nutritional and cost constraints on 
Combinations of different foods.  

 

Example: 
• A club is selling hats and jackets as a fundraiser. Their budget 

is $1500 and they want to order at least 250 items. They must 
buy at least as many hats as they buy jackets. Each hat costs 
$5 and each jacket costs $8. 

o Write a system of inequalities to represent the situation. 
o Graph the inequalities. 
o If the club buys 150 hats and 100 jackets, will the conditions 

be satisfied? 
o What is the maximum number of jackets they can buy and still 

meet the conditions? 

variables.  
 

A.REI.C.5 C. Solve systems of equations  

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.5  Solve systems of equations using the elimination method 
(sometimes called linear combinations). 
 
A.REI.5  Solve a system of equations by substitution (solving for one 
variable in the first equation and substitution it into the second 
equation). 
 
Example: 
Given that the sum of two numbers is 10 and their difference is 4, what 
are the numbers? Explain how your answer can be deduced from the 
fact that they two numbers, x and y, satisfy the equations x + y = 10 
and x – y = 4. 

 

A.REI.C.6 C. Solve systems of equations  

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

 

The system solution methods can include but are not limited to 
graphical, elimination/linear combination, substitution, and modeling.  
Systems can be written algebraically or can be represented in context. 
Students may use graphing calculators, programs, or applets to model 
and find approximate solutions for systems of equations.  

Examples:  

• José had 4 times as many trading cards as Phillipe.  After José 
gave away 50 cards to his little brother and Phillipe gave 5 
cards to his friend for this birthday, they each had an equal 
amount of cards. Write a system to describe the situation and 
solve the system. 

Tasks have a real-world 
context. In Algebra I, 
tasks have hallmarks of 
modeling as a 
mathematical practice 
(less defined tasks, more 
of the modeling cycle, 
etc.). 
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• Solve the system of equations:   x+ y = 11 and 3x – y = 5.                          

• Use a second method to check your answer. 

• Solve the system of equations: 

• x – 2y + 3z = 5, x + 3z = 11, 5y – 6z = 9.   

• The opera theater contains 1,200 seats, with three different 
prices. The seats cost $45 dollars per seat, $50 per seat, and 
$60 per seat. The opera needs to gross $63,750 on seat sales. 
There are twice as many $60 seats as $45 seats. How many 
seats in each level need to be sold? 

A.REI.D.11 D. Represent and solve equations and 
inequalities graphically  

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. 
 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students need to understand that numerical solution methods (data in 
a table used to approximate an algebraic function) and graphical 
solution methods may produce approximate solutions, and algebraic 
solution methods produce precise solutions that can be represented 
graphically or numerically. Students may use graphing calculators or 
programs to generate tables of values, graph, or solve a variety of 
functions. 
Example:  

• Given the following equations determine the x value that 
results in an equal output for both functions. 
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HS.MP.6. Attend to precision. 

A.REI.D.12 D. Represent and solve equations and 
inequalities graphically  

Graph the solutions to a linear inequality in two 
variables as a half--- plane (excluding the boundary in 
the case of a strict inequality), and graph the solution 
set to a system of linear inequalities in two variables as 
the intersection of the corresponding half---planes.  

 

Students may use graphing calculators, programs, or applets to model 
and find solutions for inequalities or systems of inequalities. 

Examples: 

• Graph the solution:  y < 2x + 3.  

• A publishing company publishes a total of no more than 100 
magazines every year. At least 30 of these are women’s 
magazines, but the company always publishes at least as 
many women’s magazines as men’s magazines. Find a system 
of inequalities that describes the possible number of men’s 
and women’s magazines that the company can produce each 
year consistent with these policies. Graph the solution set. 

• Graph the system of linear inequalities below and determine if 
(3, 2) is a solution to the system. 
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Solution:  

 
(3, 2) is not an element of the solution set (graphically or by 
substitution). 
 
 

For A-CED.A.3 and A-
REI.D.12, students should 
focus on systems of linear 
equations and 
inequalities in two 
variables.  
 
Algebra I students should 
build on experiences 
graphing and solving 
systems of linear 
equations from middle 
school to focus on 
justification of the 
methods used. Include 
cases where the two 
equations describe the 
same line (yielding 
infinitely many solutions) 
and cases where two 
equations describe 
parallel lines (yielding no 
solution); connect to 
GPE.5 when it is taught in 
Geometry, which 
requires students to 
prove the slope criteria 
for parallel lines. 
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8th Grade Algebra 1 Third Quarter 

Module 3: Linear and Exponential Functions (35 days) 
Unit 7:  Exponential Functions and Equations 

This unit explores different situations that can be modeled with exponential functions and equations. Students use tables and graphs to contrast the repeated multiplication of 
exponential patterns with the repeated addition of linear patterns. This unit continues to reinforce the work with creating and representing equations described in A-CED.A.2 and A-
REI.D.10 and with connecting the structure of expressions to contexts (A-SSE.A.1.a). This unit also deepens students’ understanding of functions and their notation as described in F-
IF.A.2. Students will investigate key features, domains, and ranges of exponential functions as described in F-IF.B.4 and F-IF.B.5; write exponential functions to model relationships 
between two quantities as in F-BF.A.1a; use technology to explore simple transformations of exponential functions as described in F-BF.B.3; and compare properties of exponential 
functions as in F-IF.C.9.  
 

Big Idea: 

• Exponential functions can be represented by a table, graph, verbal description or equation. Each representation can be transferred to 
another representation. 

• Discrete and continuous functions have properties that appear differently when graphed. 
• Exponential expressions represent a quantity in terms of its context. 
• Exponential expressions have equivalent forms that can reveal new information to aid in solving problems. 

Essential 
Questions: 

• What are the different ways you can represent an exponential function? 
• How do you create an appropriate function to model data or situations given within context? 
• What new information will be revealed if this equation is written in a different but equivalent form? 

Vocabulary Exponential function, equal factor, equal interval, domain, continuous, discrete, exponential growth, exponential decay 

Standard Common Core Standards Explanations & Examples Comments 

A.SSE.B.3C B. Write expressions in equivalent forms to solve 
problems  

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 1.15t can be rewritten as (1.151/12)12t ≈ 
1.01212t to reveal the approximate equivalent monthly 

Students will use the properties of operations to create equivalent 
expressions. 
 
A.SSE.3c  Use properties of exponents (such as power of a power, 
product of powers, power of a product, and rational exponents, etc.) to 
write an equivalent form of an exponential function to reveal and 
explain specific information about its approximate rate of growth or 
decay. 
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interest rate if the annual rate is 15%.  

 

F.IF.C.7E C. Analyze functions using different 
representations 

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.  

 

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 
use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 
Examples: 

• Graph the function f(x) = 2x by creating a table of values. 
Identify the key characteristics of the graph. 

 
F.IF.7e Exponential and logarithmic functions, showing intercepts and 
end behavior. 
 

The work with F-IF.C.7e, 
F-LE.A.1a, F-LE.A.1c, and  
F-LE.B.5 should focus on 
exponential functions 
with domains in the 
integers.  
 
The Algebra I expectation 
is for F.IF.7e, and 9 to 
focus on linear and 
exponential functions. 
Include comparisons of 
two functions presented 
algebraically. For 
example, compare the 
growth of two linear 
functions, or two 
exponential functions 
such as y=3n and y=1002. 
 

F.IF.C.9 C. Analyze functions using different 
representations 

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. 
 

HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 

F.IF.9 Compare the key features of two functions represented in 
different ways. For example, compare the end behavior of two 
functions, one of which is represented graphically and the other is 
represented symbolically. 
 

For F.IF.9, focus on 
expanding the types of 
functions considered to 
include, linear, 
exponential, and 
quadratic. 
 

F.BF.A.1a A.Build a function that models a relationship 
between two quantities 

F.BF.1a From context, either write an explicit expression, define a 
recursive process, or describe the calculations needed to model a 
function between two quantities. 
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Write a function that describes a relationship between 
two quantities. 

a. Determine an explicit expression, a recursive process, 
or steps for calculation from a context. 

 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 
Students will analyze a given problem to determine the function 
expressed by identifying patterns in the function’s rate of change. They 
will specify intervals of increase, decrease, constancy, and, if possible, 
relate them to the function’s description in words or graphically. 
Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model functions. 
Examples: 

• You buy a $10,000 car with an annual interest rate of 6 
percent compounded annually and make monthly payments 
of $250. Express the amount remaining to be paid off as a 
function of the number of months, using a recursion equation.  

• A cup of coffee is initially at a temperature of 93º F. The 
difference between its temperature and the room 
temperature of 68º F decreases by 9% each minute. Write a 
function describing the temperature of the coffee as a 
function of time. 

 
F.LE.A.1AC A. Construct and compare linear, quadratic, and 

exponential models and solve problems  

Distinguish between situations that can be modeled 
with linear functions and with exponential functions.  

a. Prove that linear functions grow by equal differences 
over equal intervals, and that exponential functions 
grow by equal factors over equal intervals.  

c.  Recognize situations in which a quantity grows or 
decays by a constant percent rate per unit interval 
relative to another.  

 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and compare linear and exponential 
functions. 
Examples: 

• A computer store sells about 200 computers at the price of 
$1,000 per computer. For each $50 increase in price, about ten 
fewer computers are sold. How much should the computer 
store charge per computer in order to maximize their profit? 

Students can investigate functions and graphs modeling different 
situations involving simple and compound interest. Students can 
compare interest rates with different periods of compounding (monthly, 
daily) and compare them with the corresponding annual percentage 
rate. Spreadsheets and applets can be used to explore and model 
different interest rates and loan terms. 
Students can use graphing calculators or programs, spreadsheets, or 
computer algebra systems to construct linear and exponential functions. 

• A couple wants to buy a house in five years. They need to save 
a down payment of $8,000. They deposit $1,000 in a bank 
account earning 3.25% interest, compounded quarterly. How 
much will they need to save each month in order to meet their 
goal? 

The work with F-IF.C.7e, 
F-LE.A.1a, F-LE.A.1c, and  
F-LE.B.5 should focus on 
exponential functions 
with domains in the 
integers.  
 
F.LE.1 Given a contextual 
situation, describe 
whether the situation in 
question has a linear 
pattern of change or an 
exponential pattern of 
change. 
 
F.LE.1a Show that linear 
functions change at the 
same rate over time and 
that exponential 
functions change by 
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• Sketch and analyze the graphs of the following two situations. 
What information can you conclude about the types of growth 
each type of interest has? 
o Lee borrows $9,000 from his mother to buy a car. His mom 

charges him 5% interest a year, but she does not 
compound the interest. 

o Lee borrows $9,000 from a bank to buy a car. The bank 
charges 5% interest compounded annually.   

• Calculate the future value of a given amount of money, with 
and without technology.   

• Calculate the present value of a certain amount of money for a 
given length of time in the future, with and without technology. 

equal factors over time. 
 
 
F.LE.1c Describe 
situations where a 
quantity grows or decays 
at a constant percent rate 
per unit interval as 
compared to another. 
 
 

F.LE.A.3 A. Construct and compare linear, quadratic, and 
exponential models and solve problems  

Observe using graphs and tables that a quantity 
increasing exponentially eventually exceeds a quantity 
increasing linearly, quadratically, or (more generally) as 
a polynomial function.  

 

Example: 
Contrast the growth of the f(x)=x3 and f(x)=3x. 

F.LE.3 Make the 
connection, using graphs 
and tables,that a quantity 
increasing exponentially 
eventually exceeds a 
quantity increasing 
linearly, quadratically, or 
any other polynomial 
function. 
 

F.LE.B.5 B. Interpret expressions for functions in terms of 
the situation they model  

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

 

Students may use graphing calculators or programs, spreadsheets, or 
computer algebra systems to model and interpret parameters in linear, 
quadratic or exponential functions. 
Example: 
A function of the form f(n) = P(1 + r)n is used to model the amount of 
money in a savings account that earns 5% interest, compounded 
annually, where n is the number of years since the initial deposit. What 
is the value of r? What is the meaning of the constant P in terms of the 
savings account? Explain either orally or in written format. 
 
Limit exponential functions to those of the form f(x) = bx + k. 
 

The work with F-IF.C.7e, 
F-LE.A.1a, F-LE.A.1c, and  
F-LE.B.5 should focus on 
exponential functions 
with domains in the 
integers.  
 
F.LE.5 Based on the 
context of a situation, 
explain the meaning of 
the coefficients, factors, 
exponents, and/or 
intercepts in a linear or 
exponential function. 
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8th Grade Algebra 1 Third Quarter 

Module 4: Polynomial and Quadratic Expressions, Equations and Functions (30 days) 
Unit 8:  Polynomial Expressions and Functions 

In this module, students build on their knowledge from Module 3. Students strengthen their ability to discern structure in exponential expressions. They create and solve equations 
involving quadratic and cubic expressions. They understand that polynomials form a system analogous to the integers. In this module’s modeling applications, students reason 
abstractly and quantitatively in interpreting parts of an expression that represent a quantity in terms of its context; they also learn to make sense of problems and persevere in 
solving them by choosing or producing equivalent forms of an expression (e.g., completing the square in a quadratic expression to reveal a maximum value). 
 
In this unit students learn how to multiply, add, and subtract quadratic and cubic polynomials using concrete models and analytic techniques. They also learn how to factor 
quadratic trinomials and cubic polynomials using concrete models and analytic techniques. This work with polynomial expressions serves as a bridge to introductory work with 
polynomial functions, laying the foundation for deeper study of quadratic functions of this course and general polynomial functions in Algebra II. In this unit students will have many 
opportunities to interpret parts of an expression, as described in A-SSE.A.1a.  
 

Big Idea: 
• Families of functions exhibit properties and behaviors that can be recognized across representations. 
• There are some mathematical relationships that are always true and these relationships are used as the rules of arithmetic and algebra 

and are useful for writing equivalent forms of expressions and solving equations and inequalities. 

Essential 
Questions: 

• How can we determine if a real-world situation should be represented as a quadratic, polynomial, or exponential function? 
• How do we demonstrate the benefits of multiple methods of representing polynomial functions (tables, graphs, equations, and 

contextual situations)? 
• What parts of a polynomial represent terms, factors, and coefficients? 

Vocabulary Polynomial, trinomial, monomial, degree of a monomial, binomial, degree of a polynomial, FOIL method, factored form, Zero-product property, 
root, factoring by grouping, prime polynomial, factored completely, coefficient, leading coefficient 

Standard Common Core Standards Explanations & Examples Comments 

A.SSE.A.1AB A.  Interpret the structure of expressions 

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 

Students should understand the vocabulary for the parts that make up 
the whole expression and be able to identify those parts and interpret 
their meaning in terms of a context. 
 
A.SSE.1a  Identify the different parts of the expression and explain 
their meaning within the context of a problem. 
 
A.SSE.1b  Decompose expressions and make sense of the multiple 
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depending on P. 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.7. Look for and make use of structure. 

factors and terms by explaining the meaning of the individual parts. 

A.SSE.A.2 A.  Interpret the structure of expressions 

Use the structure of an expression to identify ways to 
rewrite it. For example,  
see x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a 
difference of squares that can be factored as  
(x2 – y2)(x2 + y2). 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.7. Look for and make use of structure. 

Students should extract the greatest common factor (whether a 
constant, a variable, or a combination of each). If the remaining 
expression is quadratic, students should factor the expression further. 
Example: 
Factor xxx 352 23 −−  
 
A.SSE.2  Rewrite algebraic expressions in different equivalent forms 
such as factoring or combining like terms.  Use factoring techniques 
such as common factors, grouping, the difference of two squares, the 
sum or difference of two cubes, or a combination of methods to factor 
completely. 
Simplify expressions including combining like terms, using the 
distributive property and other operations with polynomials. 

In Algebra I, tasks are 
limited to numerical 
expressions and 
polynomial expressions in 
one variable.  They can 
include the sum or 
difference of cubes (in 
one variable), and 
factoring by grouping. 
 
Linear, quadratic, and 
exponential expressions 
are the focus in Algebra I, 
and integer exponents 
are extended to rational 
exponents (only those 
with square or cubed 
roots).  In Algebra II, the 
expectation is to extend 
to polynomial and 
rational expressions. 

A.SSE.B.3 B.Write expressions in equivalent forms to 
solve problems 
Choose and produce an equivalent form of an 
expression to reveal and explain properties of the 
quantity represented by the expression. 

a. Factor a quadratic expression to reveal the zeros of 
the function it defines. 

b. Complete the square in a quadratic expression to 

A.SSE.3a  Write expressions in equivalent forms by factoring to find the 
zeros of a quadratic function and explain the meaning of the zeros. 

• Given a quadratic function explain the meaning of the zeros of 
the function. That is if f(x) = (x – c) (x – a) then f(a) = 0 and f(c) 
= 0. 

• Given a quadratic expression, explain the meaning of the 
zeros graphically.  That is for an expression (x –a) (x – c), a and 
c correspond to the x-intercepts (if a and c are real). 

 
A.SSE.3b  Write expressions in equivalent forms by completing the 

Tasks have a real-world 
context. As described in 
the standard, there is an 
interplay between the 
mathematical structure 
of the expression and the 
structure of the situation 
such that choosing and 
producing an equivalent 
form of the expression 
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reveal the maximum or minimum value of the function 
it defines. 

c. Use the properties of exponents to transform 
expressions for exponential functions. For example the 
expression 1.15t can be rewritten as (1.151/12)12t ≈ 
1.01212t to reveal the approximate equivalent monthly 
interest rate if the annual rate is 15%. 

HS.MP.1. Make sense of problems and persevere in 
solving them. 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.7. Look for and make use of structure. 
 

square to convey the vertex form, to find the maximum or minimum 
value of a quadratic function, and to explain the meaning of the vertex. 
 
A.SSE.3c  Use properties of exponents (such as power of a power, 
product of powers, power of a product, and rational exponents, etc.) to 
write an equivalent form of an exponential function to reveal and 
explain specific information about its approximate rate of growth or 
decay. 
 
Students will use the properties of operations to create equivalent 
expressions. 
Examples: 

• Express 2(x3 – 3x2 + x – 6) – (x – 3)(x + 4) in factored form and 
use your answer to say for what values of x the expression is 
zero. 

• Write the expression below as constant times a power of x 
and use your answer to decide whether the expression gets 
larger or smaller as x gets larger. 

o 

3 2 4

2 3

(2 ) (3 )
( )

x x
x  

reveals something about 
the situation. In Algebra I, 
tasks are limited to 
exponential expressions 
with integer exponents. 
 
It is important to balance 
conceptual 
understanding and 
procedural fluency in 
work with equivalent 
expressions. For example, 
development of skill in 
factoring and completing 
the square goes hand-in-
hand with understanding 
what different forms of a 
quadratic expression 
reveal. Also, consider 
extending finite 
geometric series to 
infinite geometric series 
for enrichment. 
 
In the traditional 
pathway, quadratic, and 
exponential expressions 
are the focus in Algebra I.  
The expectation in 
Algebra II is to extend to 
polynomial and rational 
expressions. 

A.APR.A.1 A.Perform arithmetic operations on polynomials 

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.1  Understand the definition of a polynomial. 
A.APR.1  Understand the concepts of combining like terms and closure. 
A.APR.1  Add, subtract, and multiply polynomials and understand how 
closure applies under these operations. 
 

Focus on polynomial 
expressions that simplify 
to forms that are linear or 
quadratic in a positive 
integer power of x. 
In the traditional 
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HS.MP.8. Look for regularity in repeated reasoning. pathway, linear and 
quadratic polynomial 
expressions are the 
expectation in  
Algebra I and beyond 
quadratic polynomial 
expressions is the 
expectation for Algebra II. 

A.APR.B.3 B.Understand the relationship between zeros and 
factors of polynomials 

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. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
 

Graphing calculators or programs can be used to generate graphs of 
polynomial functions. 

Example: 

Factor the expression x3 + 4x2 − 59x −126 and explain how your 

answer can be used to solve the equation x3 + 4x2 − 59x −126 = 0 . 
Explain why the solutions to this equation are the same as the x-
intercepts of the graph of the function f (x) = x3 + 4 x2 − 59x −126  
 
A.APR.3  Find the zeros of a polynomial when the polynomial is 
factored. 
A.APR.3  Use the zeros of a function to sketch a graph of the function. 

In Algebra I, tasks are 
limited to quadratic and 
cubic polynomials in 
which linear and 
quadratic factors are 
available. For example, 
find the zeros of (x - 2)(x2 
- 9). 

A.CED.A.1 A.Create equations that describe numbers or 
relationships 

Create equations and inequalities in one variable and 
use them to solve problems. Include equations arising 
from linear and quadratic functions, and simple rational 
and exponential functions. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Equations can represent real world and mathematical problems. 
Include equations and inequalities that arise when comparing the 
values of two different functions, such as one describing linear growth 
and one describing exponential growth. 
Examples: 

 
• Lava coming from the eruption of a volcano follows a 

parabolic path. The height h in feet of a piece of lava t seconds 
after it is ejected from the volcano is given by ℎ(𝑡) = −𝑡2 +
16𝑡 + 936. After how many seconds does the lava reach its 
maximum height of 1000 feet? 

In Algebra I, tasks are limited to 
linear, quadratic, or exponential 
equations with integer 
exponents. 

A.CED.A.2 A.Create equations that describe numbers or 
relationships 

Create equations in two or more variables to represent 
relationships between quantities; graph equations on 

A.CED.2  Create equations in two or more variables to represent 
relationships between quantities. 
A.CED.2  Graph equations in two variables on a coordinate plane and 
label the axes and scales. 
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coordinate axes with labels and scales. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

A.CED.A.4 A.Create equations that describe numbers or 
relationships 

Rearrange formulas to highlight a quantity of interest, 
using the same reasoning as in solving equations. For 
example, rearrange Ohm’s law V = IR to highlight 
resistance R. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 

Examples:  
• The Pythagorean Theorem expresses the relation between the 

legs a and b of a right triangle and its hypotenuse c with the 
equation a2 + b2 = c2.  
o Why might the theorem need to be solved for c?  
o Solve the equation for c and write a problem situation 

where this form of the equation might be useful. 

o Solve 34
3

V rπ=  for radius r. 

• Motion can be described by the formula below, where t = 
time elapsed, u=initial velocity, a = acceleration, and s = 
distance traveled   s = ut+½at2 

o Why might the equation need to be rewritten in terms of 
a?  

o Rewrite the equation in terms of a. 
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