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HS Algebra 1 First Quarter 

Module 1: Relationships Between Quantities and Reasoning with Equations and Their Graphs (40 days) 
Unit 1:  Graphing Stories - Representing Relationships Mathematically 

By the end of eighth grade, students have learned to solve linear equations in one variable and have applied graphical and algebraic methods to analyze and solve systems of linear 
equations in two variables. Now, students analyze and explain precisely the process of solving an equation.  Students, through reasoning, develop fluency writing, interpreting, and 
translating between various forms of linear equations and inequalities, and make conjectures about the form that a linear equation might take in a solution to a problem. They 
reason abstractly and quantitatively by choosing and interpreting units in the context of creating equations in two variables to represent relationships between quantities. They 
master the solution of linear equations and apply related solution techniques and the properties of exponents to the creation and solution of simple exponential equations. 
 
In this unit, students solidify their previous work with functional relationships as they begin to formalize the concept of a mathematical function. This unit provides an opportunity 
for students to reinforce their understanding of the various representations of a functional relationship—words, concrete elements, numbers, graphs, and algebraic expressions. 
Students review the distinction between independent and dependent variables in a functional relationship and connect those to the domain and range of a function. The standards 
listed here will be revisited multiple times throughout the course, as students encounter new function families.  
 

Big Idea: 

 Units and quantities define the parameters of a given situation and are used to solve problems. 

 The different parts of expressions, equations and inequalities can represent certain values in the context of a situation and help 
determine a solution process. 

 Relationships between quantities can be represented symbolically, numerically, graphically, and verbally in the exploration of real world 
situations. 

Essential 
Questions: 

 When is it advantageous to represent relationships between quantities symbolically? numerically? graphically? 

 Why are procedures and properties necessary when manipulating numeric or algebraic expressions? 

Vocabulary Piecewise-linear function 

Standard Common Core Standards Explanations & Examples Comments 

N.Q.A.1 A.Reason qualitatively and units to solve 
problems 

Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose and 
interpret units consistently in formulas; choose and 

N.Q.1  Interpret units in the context of the problem 
N.Q.1  When solving a multi-step problem, use units to evaluate the 
appropriateness of the solution. 
N.Q.1  Choose the appropriate units for a specific formula and 
interpret the meaning of the unit in that context. 
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interpret the scale and the origin in graphs and data 
displays. 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

N.Q.1  Choose and interpret both the scale and the origin in graphs and 
data displays 
 
Include word problems where quantities are given in different units, 
which must be converted to make sense of the problem. For example, 
a problem might have an object moving 12 feet per second and 
another at 5 miles per hour. To compare speeds, students convert 12 
feet per second to miles per hour: 

hr24

day1

min60

hr1

sec60

min1
sec24000   which is more than 8 miles per 

hour.  
Graphical representations and data displays include, but are not 
limited to: line graphs, circle graphs, histograms, multi-line graphs, 
scatterplots, and multi-bar graphs. 

N.Q.A.2 A.Reason qualitatively and units to solve 
problems 

Define appropriate quantities for the purpose of 
descriptive modeling. 
 
HS.MP.4. Model with mathematics. 
HS.MP.6. Attend to precision. 

 

N.Q.2  Determine and interpret appropriate quantities when using 
descriptive modeling. 
 
Examples: 

 What type of measurements would one use to determine 
their income and expenses for one month? 

 How could one express the number of accidents in Arizona? 

This standard will be 
assessed in Algebra I by 
ensuring that some 
modeling tasks (involving 
Algebra I content or 
securely held content 
from grades 6‐8) require 
the student to create a 
quantity of interest in the 
situation being described. 

N.Q.A.3 A.Reason qualitatively and units to solve 
problems 

Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. 

 

HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

N.Q.3  Determine the accuracy of values based on their limitations in 
the context of the situation. 
 
The margin of error and tolerance limit varies according to the 
measure, tool used, and context. 
Example: 
Determining price of gas by estimating to the nearest cent is 
appropriate because you will not pay in fractions of a cent but the cost 

of gas is 
gallon

479.3$
. 

 

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

Create equations in two or more variables to represent 
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relationships between quantities; graph equations on 
coordinate axes with labels and scales. 
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HS Algebra 1 First Quarter 

Module 1: Relationships Between Quantities and Reasoning with Equations and Their Graphs (40 days) 
Unit 2:  The Structure of Expressions 

Students develop a precise understanding of what it means for expressions to be algebraically equivalent.  By exploring geometric representations of the distributive, associative, 
and commutative properties for positive whole numbers and variable expressions assumed to represent positive whole numbers, students confirm their understanding of these 
properties and expand them to apply to all real numbers.  Students use the properties to generate equivalent expressions and formalize that two algebraic expressions are 
equivalent if we can convert one expression into the other by repeatedly applying the commutative, associative and distributive properties, and the properties of rational exponents 
to components of the first expression.   
Students learn to relate polynomials to integers written in base x, rather than our traditional base of 10.  The analogies between the system of integers and the system of 
polynomials continue as they learn to add, subtract, and multiply polynomials and to find that the polynomials for a system that is closed under those operations (e.g., a polynomial 
added to, subtracted from, or multiplied by another polynomial) always produces another polynomial. 
 

Big Idea: 

 The different parts of expressions, equations and inequalities can represent certain values in the context of a situation and help 
determine a solution process. 

 Relationships between quantities can be represented symbolically, numerically, graphically, and verbally in the exploration of real world 
situations. 

 Rules of arithmetic and algebra can be used together with notions of equivalence to transform equations and inequalities. 

 Equivalent forms of an expression can be found, dependent on how the expression is used. 

Essential 
Questions: 

 Why are the commutative, associative, and distributive properties so important in mathematics?   

Vocabulary 

numerical symbol, variable symbol, numerical expression, algebraic expression, equivalent numerical expressions, equivalent algebraic 
expressions, polynomial expression, monomial, degree of a monomial, standard form of a polynomial expression in one variable, degree of a 
polynomial in standard form, leading term of a polynomial in standard form, leading coefficient of a polynomial in standard form, constant term 
of a polynomial in standard form 

Standard Common Core Standards Explanations & Examples Comments 

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 x

4
 – y

4
 as (x

2
)

2
 – (y

2
)

2
, thus recognizing it as a 

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.  

In Algebra 1, tasks are 
limited to numerical 
expressions in one 
variable.  Examples:  53

2
-

47
2
 as a difference of 
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difference of squares that can be factored as  
(x

2
 – y

2
)(x

2
 + y

2
). 

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

 Simplify expressions including combining like terms, using the 
distributive property and other operations with polynomials.  

 

squares and see an 
opportunity to rewrite it 
in an easier to evaluate 
form (53 – 47)(53+47).  
See an opportunity to 
rewrite a

2
+9a+14 as 

(a+7)(a+2). 

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. 

HS.MP.8. Look for regularity in repeated reasoning. 
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HS Algebra 1 First Quarter 

Module 1: Relationships Between Quantities and Reasoning with Equations and Their Graphs (40 days) 
Unit 3:  Solving Equations and Inequalities 

Students have written and solved linear equations and inequalities in their previous mathematics courses. The work of this unit should be on bringing students to mastery of this 
area of their mathematical study. This unit leverages the connection between equations and functions and explores how different representations of a function lead to techniques 
to solve linear equations, including tables, graphs, concrete models, algebraic operations, and "undoing" (reasoning backwards). This unit provides opportunities for students to 
continue to practice their ability to create and graph equations in two variables, as described in A-CED.A.2 and A-REI.D.10.  
 

Big Idea: 

 The different parts of expressions, equations and inequalities can represent certain values in the context of a situation and help 
determine a solution process. 

 Relationships between quantities can be represented symbolically, numerically, graphically, and verbally in the exploration of real world 
situations. 

 Rules of arithmetic and algebra can be used together with notions of equivalence to transform equations and inequalities. 

 Equivalent forms of an expression can be found, dependent on how the expression is used. 

Essential 
Questions: 

 How are equations and inequalities used to solve real world problems? 

 When is it advantageous to represent relationships between quantities symbolically? numerically? graphically? 

 Why are procedures and properties necessary when manipulating numeric or algebraic expressions? 

 How can the structure of expressions/equations/inequalities help determine a solution strategy? 

Vocabulary solution, solution set, graph of an equation in two variables, zero product property 

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 
modeling context. For example, represent inequalities 
describing nutritional and cost constraints on 

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 
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combinations of different foods. 

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

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

and still meet the conditions? 
 

 

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 a

2
 + b

2
 = c

2
.  

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 r  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+½at

2 

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

o Rewrite the equation in terms of a. 
 

A.CED.4  Solve multi-
variable formulas or 
literal equations, for a 
specific variable. 
 

A.REI.A.1 A.Understand solving equations as a process of 
reasoning and explain the reasoning 

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. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.7. Look for and make use of structure. 

Properties of operations can be used to change expressions on either 
side of the equation to equivalent expressions. In addition, adding the 
same term to both sides of an equation or multiplying both sides by a 
non-zero constant produces an equation with the same solutions. 
Other operations, such as squaring both sides, may produce equations 
that have extraneous solutions. 
Examples: 

 Explain why the equation x/2 + 7/3 = 5 has the same solutions 
as the equation 3x + 14 = 30. Does this mean that x/2 + 7/3 is 
equal to 3x + 14? 

 Show that x = 2 and x = -3 are solutions to the equation 
        Write the equation in a form that shows these are 
the only solutions, explaining each step in your reasoning. 

 
A.REI.1  Assuming an equation has a solution, construct a convincing 

A.REI.1  Assuming an 
equation has a solution, 
construct a convincing 
argument that justifies 
each step in the solution 
process.  Justifications 
may include the 
associative, commutative, 
and division properties, 
combining like terms, 
multiplication by 1, etc. 
 
Algebra I, students 
should focus on and 
master A.REI.1 for linear 
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argument that justifies each step in the solution process.  Justifications 
may include the associative, commutative, and division properties, 
combining like terms, multiplication by 1, etc. 
 

equations and be able to 
extend and apply their 
reasoning to other types 
of equations in future 
courses. Students will 
solve exponential 
equations with 
logarithms in Algebra II. 
 

A.REI.B.3 B.Solve equations and inequalities in one variable 

Solve linear equations and inequalities in one variable, 
including equations with coefficients represented by 
letters. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.7. Look for and make use of structure.  
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

A.REI.3  Solve linear equations in one variable, including coefficients 
represented by letters. 
A.REI.3  Solve linear inequalities in one variable, including coefficients 
represented by letters. 
 
 
 
Examples: 

 
7

8 111
3

y    

 3x > 9 

 ax + 7 = 12 

 
4

9

7

3 


 xx
 

 Solve for x:  2/3x + 9 < 18 

 

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. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 

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 

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 

Tasks have a real-world 
context.  In Algebra I, 
tasks have hallmarks of 
modeling as a 
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linear equations in two variables. 

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. 

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. 

 

 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 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? 

mathematical practice 
(less defined tasks, more 
of a modeling cycle, etc.) 

A.REI.D.10 D. Represent and solve equations and 
inequalities graphically  
 
Understand that the graph of an equation in two 

variables is the set of all its solutions plotted in the 
coordinate plane, often forming a curve (which could 
be a line).  
 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 

A.REI.10  Understand that all solutions to an equation in two variables 
are contained on the graph of the equation. 
 
Example: 

 Which of the following points is on the circle with equation 

  
(a) (1, -2)    (b) (2, 2)    (c) (3, -1)    (d) (3, 4) 
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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. 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

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. 















33

2

03

yx

yx

yx

 

Solution:  

 

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

substitution). 
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HS Algebra 1 First Quarter 

Module 1: Relationships Between Quantities and Reasoning with Equations and Their Graphs (40 days) 
Unit 4:  Creating Equations to Solve Problems 

In this unit, students are introduced to the modeling cycle (see page 61 of the Common Core Learning Standards) through problems that can be solved using equations and 
inequalities in one variable, systems of equations, and graphing.  Modeling links classroom mathematics and statistics to everyday life, work, and decision making. 

Big Idea: 

  

Essential 
Questions: 

  

Vocabulary  

Standard Common Core Standards Explanations & Examples Comments 

N.Q.A.1 A.Reason qualitatively and units to solve 
problems 

Use units as a way to understand problems and to 
guide the solution of multi-step problems; choose and 
interpret units consistently in formulas; choose and 
interpret the scale and the origin in graphs and data 
displays. 

HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

N.Q.1  Interpret units in the context of the problem 
N.Q.1  When solving a multi-step problem, use units to evaluate the 
appropriateness of the solution. 
N.Q.1  Choose the appropriate units for a specific formula and 
interpret the meaning of the unit in that context. 
N.Q.1  Choose and interpret both the scale and the origin in graphs and 
data displays 
 
Include word problems where quantities are given in different units, 
which must be converted to make sense of the problem. For example, 
a problem might have an object moving 12 feet per second and 
another at 5 miles per hour. To compare speeds, students convert 12 
feet per second to miles per hour: 

hr24

day1

min60

hr1

sec60

min1
sec24000   which is more than 8 miles per 

hour.  
Graphical representations and data displays include, but are not 
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limited to: line graphs, circle graphs, histograms, multi-line graphs, 
scatterplots, and multi-bar graphs. 

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

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. 

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. 

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.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: 

 Given that the following trapezoid has area 54 cm
2
, set up an 

equation to find the length of the base, and solve the 
equation.  

 
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                   After how many 

seconds does the lava reach its maximum height of 1000 feet? 

In Algebra 1, 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 
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relationships between quantities; graph equations on 
coordinate axes with labels and scales. 

A.REI.B.3 B.Solve equations and inequalities in one variable 

Solve linear equations and inequalities in one variable, 
including equations with coefficients represented by 
letters. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.7. Look for and make use of structure.  
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

A.REI.3  Solve linear equations in one variable, including coefficients 
represented by letters. 
A.REI.3  Solve linear inequalities in one variable, including coefficients 
represented by letters. 
 
 
 
Examples: 

 
7

8 111
3

y    

 3x > 9 

 ax + 7 = 12 

 
4

9

7

3 


 xx
 

 Solve for x:  2/3x + 9 < 18 

 

 


