
 
Algebra 1 Units  

 

 

Pacing By Quarter Current Textbook  Units 

Q1 
Aug- Oct 

1- Foundations for algebra  
2- Solving Equations  

3- Solving Inequalities  

Unit 1  

Q2 
Oct- Dec  

4 Intro to function  
5 Linear function  

6 Systems  

Unit 2 
Unit 3 
Unit 4 

Q3 
Jan- 

March  

7 Exponents and Exponential functions 
8 Polynomials and Factoring  

9 Quadratic Functions and Equations 

Unit 5 
Unit 6  
Unit 7  

Q4 
March-May 

10- Radical Expressions and Equations  
11- Rational Expression and Functions  

12- Data Analysis and Probability  

Unit 8 

 
 

Websites Resources : Fals and tasks can be located on these sites.  
http://map.mathshell.org/ 

https://www.khanacademy.org/ 
https://www.kutasoftware.com/ 

http://www.insidemathematics.org/ 
https://www.mictm.org/ 
https://www.nctm.org 

https://betterlesson.com/ 
https://www.illustrativemathematics.org/content-standards 
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Algebra 1 Units  

 

 
Unit 1: 

Variables and Expressions 
Equations  

Inequalities  
 

Standards: Learning Targets and Essential Questions: 
A-CED.4-1 Rearrange linear 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. 
A-REI.3 Solve linear equations and 

inequalities in one variable, including 
equations with coefficients represented by 

letters. 
A-REI.10 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). 
A-SSE.1-1 Interpret exponential 

expressions, including related numerical 
expressions that represent a quantity in 

terms of its context.★ Interpret parts of an 
expression, such as terms, factors, and 

coefficients. Interpret complicated 
expressions by viewing one or more of their 

parts as a single entity. For example, 
interpret P(1+r)n as the product of P and a 

factor not depending on P. 
A-SSE.1-2 Interpret quadratic expressions 

that represent a quantity in terms of its 
context.★ Interpret parts of an expression, 

such as terms, factors, and coefficients. 
Interpret complicated expressions by 

viewing one or more of their parts as a 
single entity. 

S-ID.Int.1 Solve multi-step contextual 
word problems with degree of difficulty 

appropriate to the course, requiring 
application of course-level knowledge and 
skills articulated in S-ID, excluding normal 
distributions and limiting function fitting to 
linear functions and exponential functions 

with domains in the integers. 
 

- Know variables  
- Know different types of expressions 

- Be able to convert words phrases into 
expression (and vise versa)  
- Describe patterns 

- Understand exponents and how to evaluate 
them 

- Order of operations 
- Understand square roots 

- Classify numbers  
- Understand equivalent expressions 
- Perform all operations with integers 
- Understand different math properties 
(distributive, associative and commutative)  

- Combine like terms  
- Solve equations using inverse operations (one 

step, two step, multi-step, variables on both 
sides) 

- Write literal equations (two or more variables)  
- Work with formulas (isolating different 

variables)  
- Understand ratios and rates 

- Do Conversions 
- Solve proportions  

- Use proportions to solve missing sides of 
similar figures 

- Percents proportions 
- Find percent change 

- Solve and graph (on number line)  inequalities  
- Understand sets, subsets, and empty of data, 

write in roster form and set-builder notation. 
Work with complement of a set and the 

universal set. Union, intersections and disjoints 
of sets 

- Solve compound inequalities and graph on a 
number line  

- Absolute value equations and inequalities  
 

Essential Questions: 
How are properties related to algebra? 
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Type II Questions 
HS.C.18.1 Construct, autonomously, chains 

of reasoning that will justify or refute 
propositions or conjectures about linear 

equations in one or two variables. Content 
scope: 8.EE.B 

 

 
How can you represent quantities, patterns and 

relationships? 
 

How might  equations that appear to be different by 
equivalent?  

 
How can you solve equations? 

 
How would you represent relationships using 

proportions? 
 

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

 
When will  inequalities that appear to be different be 

equivalent?  
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit 

Tests, Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Algebraic Expression- http://map.mathshell.org/lessons.php?unit=9225&collection=8 
Sorting Equations and Identities-http://map.mathshell.org/lessons.php?unit=9210&collection=8 

Representing Inequalities- http://map.mathshell.org/lessons.php?unit=9265&collection=8 
(Tasks) Reasoning with Equations and Inequalities- 

http://map.mathshell.org/tasks.php?unit=HN05&collection=9 
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Unit 2:  

Intro to Functions 
 

Standards: Learning Targets and Essential Questions: 
A-REI.10 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). 

A-REI.11-1 Find the solutions of where the 
graphs of the equations y= f(x) and y= g(x) 
intersect, e.g. using technology to graph the 

functions, make tables of values or find 
successive approximations. Limit f(x) and/or 

g(x) to linear and quadratic functions.★ 
A-SSE.1-1 Interpret exponential expressions, 
including related numerical expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 

factors, and coefficients. Interpret 
complicated expressions by viewing one or 

more of their parts as a single entity. For 
example, interpret P(1+r)n as the product of P 

and a factor not depending on P. 
A-SSE.1-2 Interpret quadratic expressions 

that represent a quantity in terms of its 
context.★ Interpret parts of an expression, 

such as terms, factors, and coefficients. 
Interpret complicated expressions by viewing 
one or more of their parts as a single entity. 
F-IF.1 Understand that a function from one 
set (called the domain) to another set (called 

the range) assigns to each element of the 
domain exactly one element of the range. If f 

is a function and x is an element of its 
domain, then f(x) denotes the output of f 

corresponding to the input x. The graph of f 
is the graph of the equation y = f(x). 

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.4-1 For a linear or quadratic 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 

- Analyze graphs 
- Know dependent, independent variables,  

- Know inputs and outputs 
- Know domain and range  

- Know the difference between a functions 
and relation 

-  Understand what makes a functions  
- Determine if a functions is linear or 

nonlinear (from table, graph, equations) 
- Graph functions and nonfunctions 

(continuous or discrete)  
- Work with Y=MX+B (basic rearranging)  

- Vertical Line test 
- Function notation f(x) 

- Know the Recursive formula A(n)=A(n-1)+d  
- Know Explicit formula     A(n)=A(1)+(n-1)d 

 
 
 
 
 
 
 

Essential Questions: 
How can you represent and describe functions?  

 
How might functions be able to describe real-world 

situations?  
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description of the relationship. Key features 
include: intercepts; intervals where the 

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

end behavior; and symmetries.★ 
F-IF.5-1 Relate the domain of a function to a 

graph and, where applicable, to the 
quantitative relationship it describes, limiting 
to linear functions, square root functions, cube 

root functions, piecewise-defined functions 
(including step functions and absolute-value 
functions), and exponential functions with 
domains in the integers. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.5-2 Relate the domain of a function to a 
graph and, where applicable, to the 

quantitative relationship it describes, limiting 
to quadratic functions. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 
F-LE.2-1 Construct linear and exponential 

functions, including arithmetic and geometric 
sequences, given a graph, a description of a 

relationship, or two input-output pairs 
(include reading these from a table). 

F-LE.2-2 Solve multi-step contextual 
problems with degree of difficulty appropriate 

to the course by constructing linear and/or 
exponential function models, where 
exponentials are limited to integer 

exponents.★ 
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit 

Tests, Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Representing Functions of Everyday Situations- 
http://map.mathshell.org/lessons.php?unit=9260&collection=8 

(Tasks) Sorting Functions- http://map.mathshell.org/tasks.php?unit=HA16&collection=9 
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Unit 3:  
Linear Functions  

 
Standards Learning Targets and Essential Questions: 

A-SSE.1-1 Interpret exponential expressions, 
including related numerical expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 
factors, and coefficients. Interpret complicated 

expressions by viewing one or more of their parts 
as a single entity. For example, interpret P(1+r)n 

as the product of P and a factor not depending on 
P. 

A-SSE.1-2 Interpret quadratic expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 
factors, and coefficients. Interpret complicated 

expressions by viewing one or more of their parts 
as a single entity. 

A-SSE.2-1 Use the structure of numerical 
expressions and polynomial expressions in one 

variable to identify ways to rewrite it 
A-SSE.2-4 Use the structure of a numerical 
expression or polynomial expression in one 
variable to rewrite it, in a case where two or 

more rewriting steps are required. 
F-BF.3-1 Identify the effect on the graph of 

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

negative); find the value of k given the graphs 
limiting the function types to linear and quadratic 

functions. 
F-BF.3-4 Identify the effect on the graph of a 
quadratic function of replacing f(x) by f(x) + k, 
kf(x), f(kx), and f(x + k) for specific values of k 
(both positive and negative); find the value of k 
given the graphs. Experiment with cases using 

technology. 
F-IF.4-1 For a linear or quadratic function that 
models a relationship between two quantities, 
interpret key features of graphs and tables in 

terms of the quantities, and sketch graphs 
showing key features given a verbal description 

of the relationship. Key features include: 

- Rate of Change  
- Slope formula  

- Determine slope and y-intercept given, table, 
graph, equations, set of ordered pairs.  

- Work with direct variation 
- Know slope-intercept form Y=MX+B 

- Write equations given two points 
- Graph equations  

- Know point-slope form Y-Y1=M(X-X1) 
- Know standard form Ax+By=C 

- Be able to change between the three forms 
- Determine if lines are parallel or 

perpendicular given equation. Table, graph 
- Scatter plots and trend lines  

- Graph Absolute Value Functions on a 
coordinate grid 

- Translate function  
- Understand piecewise and step functions  

 
 
 
 
 
 
 
 

Essential Questions: 
What information does the equation of a line give 

you? 
 

How can you make predictions based on a scatter 
plot?  

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

  
How can you use the information from a linear 

equations? 
 

How might the slope of a line determine the 
direction/ steepness of the line?  
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intercepts; intervals where the function is 
increasing, decreasing, positive, or negative; 

relative maximums and minimums end behavior; 
and symmetries.★ 

F-IF.6-1a Calculate and interpret the average 
rate of change of a function (presented 

symbolically or as a table) over a specified 
interval with functions limited to linear, 

exponential (with domains in the integers), and 
quadratic functions.★ 

F-IF.6-1b Calculate and interpret the average 
rate of change of a function (presented 

symbolically or as a table) over a specified 
interval with functions limited to square root, 

cube root and piecewise-defined (including step 
and absolute value functions) functions.★ 

F-IF.6-6a Estimate the rate of change from a 
graph of linear functions and quadratic 

functions.★ 
F-IF.6-6b Estimate the rate of change from a 
graph of linear functions, quadratic functions, 

square root functions, cube root functions, 
piecewise-defined functions (including step 

functions and absolute value functions), and/or 
exponential functions with domains in the 

integers.★ 
F-IF.7-1A Graph functions expressed 

symbolically and show key features of the graph, 
by hand in simple cases and using technology for 

more complicated cases.★ a) Graph linear 
functions and show intercepts. 

F-IF.7a-2 Graph functions expressed 
symbolically and show key features of the graph, 
by hand in simple cases and using technology for 

more complicated cases.★ a) Graph quadratic 
functions and show intercepts, maxima, and 

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

simple cases and using technology for more 
complicated cases.★ b) Graph square root, cube 
root, and piecewise-defined functions, including 

step functions and absolute value functions. 
F-IF.9-1 Compare properties of two functions 

each represented in a different way 
(algebraically, graphically, numerically in tables, 
or by verbal descriptions). For example, given a 
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graph of one quadratic function and an algebraic 
expression for another, say which has the larger 
maximum. Function types should be limited to 

linear functions, quadratic functions, square root 
functions, cube root functions, piecewise-defined 
functions (including step functions and absolute 
value functions), and exponential functions with 

domains in the integers 
F-IF.A.int.1 Understand the concept of a 

function and use function notation. 
F-LE.2-1 Construct linear and exponential 

functions, including arithmetic and geometric 
sequences, given a graph, a description of a 

relationship, or two input-output pairs (include 
reading these from a table). 

F-LE.2-2 Solve multi-step contextual problems 
with degree of difficulty appropriate to the 

course by constructing linear and/or exponential 
function models, where exponentials are limited 

to integer exponents.★ 
HS-Int.3-1 Solve multi-step contextual word 

problems with degree of difficulty appropriate to 
the course, requiring application of course-level 

knowledge and skills articulated in F-LE, A- 
CED.1, A-SSE.3, F-IF.B, F-IF.7, limited to 

linear functions and exponential functions with 
domains in the integers.★ 

 
Type II Questions 

HS.C.9.1 Express reasoning about 
transformations of functions. Content scope: 

F-BF.3, limited to linear and quadratic functions. 
Tasks will not involve ideas of even or odd 

functions 
HS.C.12.1Construct, autonomously, chains of 

reasoning that will justify or refute propositions 
or conjectures about functions Content scope: 

F-IF.8a 
Assessment: 

Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit Tests, 
Cumulative Reviews, and Test  

Possible Tasks and FALs (formative assessment lessons) for this unit. 
Representing Functions of Everyday Situations- 

http://map.mathshell.org/lessons.php?unit=9260&collection=8 
(Tasks) Building Fuctions- http://map.mathshell.org/tasks.php?unit=HN07&collection=9 

(Tasks) Interpreting Functions- http://map.mathshell.org/tasks.php?unit=HN06&collection=9 
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Unit 4: 

Systems of Equations and Inequalities 
 

Standards: Learning Targets and Essential Questions: 
A-CED.3-1 Solve multi-step contextual problems 

that require writing and analyzing systems of 
linear inequalities in two variables to find viable 

solutions. 
A-REI.6-1 Solve multi-step contextual problems 

that require writing and analyzing systems of 
linear equations exactly and approximately (e.g., 

with graphs), focusing on pairs of linear 
equations in two variables. 

A-REI.11-1 Find the solutions of where the 
graphs of the equations y= f(x) and y= g(x) 
intersect, e.g. using technology to graph the 

functions, make tables of values or find 
successive approximations. Limit f(x) and/or g(x) 

to linear and quadratic functions.★ 
A-REI.12 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. 

Type II Questions 
HS.C.5.5 Given an equation or system of 

equations, reason about the number or nature of 
the solutions Content scope: A-REI.4a, 
A-REI.4b, limited to real solutions only. 

HS.C.5.6 Given a system of equations, reason 
about the number or nature of the solutions. 

Content scope: A-REI.5 
HS.C.5.10-1 Given an equation or system of 

equations, reason about the number or nature of 
the solutions. Content scope: A-REI.11, limited 

to equations of the form f(x) = g(x) where f and g 
are linear or quadratic. 

HS.C.6.1 Base explanations/reasoning on the 
principle that the graph of an equation and 

inequalities in two variables is the set of all its 
solutions plotted in the coordinate plane. Content 

scope: A-REI.D, excluding exponential and 
logarithmic functions. 

HS.C.16.2 Given an equation or system of 
equations, present the solution steps as a logical 

- Understand what a system of equations 
and/or inequalities represent  

- Solve a system of equations using different 
methods (Graphing, Substitution, or 

Elimination)  
- Analyze the solutions of the system 

- Graph a inequality on a coordinate grid 
- Solve a system of inequalities by graphing  

 
 
 
 
 
 
 

Essential Questions: 
How can you solve a system of equations or 

inequalities?  
 

How might a real-world situation be represented 
using a systems of equations/inequalities?  
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argument that concludes with the set of solutions 
(if any). Tasks are limited to quadratic equations. 
Content scope: A-REI.1, A-REI.4a, A-REI.4b, 

limited to real solutions only. 
Type III Questions 

HS.D.2-6 Solve multi-step contextual word 
problems with degree of difficulty appropriate to 
the course, requiring application of course-level 

knowledge and skills articulated in A-CED, 
N-Q.2, A-SSE.3, A-REI.6, A-REI.12, 

A-REI.11-1, limited to linear and quadratic 
equations. 

HS.D.2-9 Solve multi-step contextual word 
problems with degree of difficulty appropriate to 
the course, requiring application of course-level 

knowledge and skills articulated in F-BF.1a, 
F-BF.3, A- CED.1, A-SSE.3, F-IF.B, F-IF.7, 

limited to linear and quadratic functions. 
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit Tests, 

Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Maximizing Profits: Selling Boomerangs- http://map.mathshell.org/lessons.php?unit=9205&collection=8 
Multiple Solutions- http://map.mathshell.org/tasks.php?unit=HA15&collection=9 
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Unit 5: 
Exponents and Exponential Functions  

 
Standards: Learning Targets and Essential Questions: 

A-REI.11-1 Find the solutions of where the 
graphs of the equations y= f(x) and y= g(x) 
intersect, e.g. using technology to graph the 

functions, make tables of values or find 
successive approximations. Limit f(x) and/or 

g(x) to linear and quadratic functions.★ 
A-SSE.1-1 Interpret exponential expressions, 
including related numerical expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 

factors, and coefficients. Interpret 
complicated expressions by viewing one or 

more of their parts as a single entity. For 
example, interpret P(1+r)n as the product of P 

and a factor not depending on P. 
A-SSE.1-2 Interpret quadratic expressions 

that represent a quantity in terms of its 
context.★ Interpret parts of an expression, 

such as terms, factors, and coefficients. 
Interpret complicated expressions by viewing 
one or more of their parts as a single entity. 

A-SSE.3c-1 Choose and produce an 
equivalent form of an expression to reveal and 
explain properties of the quantity represented 

by the expression, where exponentials are 
limited to integer exponents. ★c) Use the 

properties of exponents to transform 
expressions for exponential functions. 

F-BF.3-1 Identify the effect on the graph of 
replacing f(x) by f(x) + k, k f(x), f(kx), and f(x 
+ k) for specific values of k (both positive and 
negative); find the value of k given the graphs 

limiting the function types to linear and 
quadratic functions. 

F-BF.3-4 Identify the effect on the graph of a 
quadratic function of replacing f(x) by f(x) + 
k, kf(x), f(kx), and f(x + k) for specific values 

of k (both positive and negative); find the 
value of k given the graphs. Experiment with 

cases using technology. 
F-IF.4-1 For a linear or quadratic function 

that models a relationship between two 

- Know zero and negative exponent properties 
- Know exponent properties (power of a power, 

Product rule, Quotient rule) 
- Know how to simplify expression with 

rational exponents (fractions)  
- Rational Exponents and Racial  

- Evaluate and graph exponential function 
(growth and decay) 

- Write and use geometric sequences  
 
 
 
 
 
 

Essential Questions: 
How can you represent very large and very small 

numbers? 
 

How can you simplify expressions involving 
exponents?  

 
What are the characteristics of exponential functions?  
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quantities, interpret key features of graphs and 
tables in terms of the quantities, and sketch 
graphs showing key features given a verbal 
description of the relationship. Key features 

include: intercepts; intervals where the 
function is increasing, decreasing, positive, or 
negative; relative maximums and minimums 

end behavior; and symmetries.★ 
F-IF.5-1 Relate the domain of a function to a 

graph and, where applicable, to the 
quantitative relationship it describes, limiting 
to linear functions, square root functions, cube 

root functions, piecewise-defined functions 
(including step functions and absolute-value 
functions), and exponential functions with 
domains in the integers. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.5-2 Relate the domain of a function to a 
graph and, where applicable, to the 

quantitative relationship it describes, limiting 
to quadratic functions. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.9-1 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. 
Function types should be limited to linear 
functions, quadratic functions, square root 

functions, cube root functions, 
piecewise-defined functions (including step 
functions and absolute value functions), and 
exponential functions with domains in the 

integers 
F-LE.2-1 Construct linear and exponential 

functions, including arithmetic and geometric 
sequences, given a graph, a description of a 

relationship, or two input-output pairs 
(include reading these from a table). 
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F-LE.2-2 Solve multi-step contextual 
problems with degree of difficulty appropriate 

to the course by constructing linear and/or 
exponential function models, where 
exponentials are limited to integer 

exponents.★ 
HS-Int.3-2 Solve multi-step contextual word 
problems with degree of difficulty appropriate 

to the course, requiring application of 
course-level knowledge and skills articulated 
in F-LE, A- CED.1, A-SSE.3, F-IF.B, F-IF.7, 
limited to linear, quadratic, and exponential 

functions.★ 
 

Type II Questions 
HS.C.10.1 Express reasoning about linear and 
exponential growth. Content scope: F-LE.1a 

 
Type III Questions 

HS.D.2-5 Solve multi-step contextual word 
problems with degree of difficulty appropriate 

to the course, requiring application of 
course-level knowledge and skills articulated 

in A-CED, N-Q, A-SSE.3, A- REI.6, 
A-REI.12, A-REI.11-1, limited to linear 
equations and exponential equations with 

integer exponents 
HS.D.2-8 Solve multi-step contextual word 

problems with degree of difficulty appropriate 
to the course, requiring application of 

course-level knowledge and skills articulated 
in F-BF.1a, F-BF.3, A- CED.1, A-SSE.3, 

F-IF.B, F-IF.7, limited to linear functions and 
exponential functions with domains in the 

integers. 
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit Tests, 

Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Representing Linear and Exponential Growth- 
http://map.mathshell.org/lessons.php?unit=9240&collection=8 

Applying Properties of Exponents- http://map.mathshell.org/lessons.php?unit=8110&collection=8 
(Tasks) Linear and ExponentialModels- http://map.mathshell.org/tasks.php?unit=HN08&collection=9 
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Unit 6: 

Polynomials and Factoring  
 

Standards: Learning Targets and Essential Questions: 
A-APR.1-1 Add, subtract, and multiply 

polynomials 
A-SSE.1-1 Interpret exponential expressions, 
including related numerical expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 
factors, and coefficients. Interpret complicated 
expressions by viewing one or more of their 

parts as a single entity. For example, interpret 
P(1+r)n as the product of P and a factor not 

depending on P. 
A-SSE.1-2 Interpret quadratic expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 
factors, and coefficients. Interpret complicated 
expressions by viewing one or more of their 

parts as a single entity. 
A-SSE.2-1 Use the structure of numerical 

expressions and polynomial expressions in one 
variable to identify ways to rewrite it 

A-SSE.2-4 Use the structure of a numerical 
expression or polynomial expression in one 
variable to rewrite it, in a case where two or 

more rewriting steps are required. 
HS-Int.1 Solve multi-step contextual problems 

with degree of difficulty appropriate to the 
course by constructing quadratic function 

models and/or writing and solving quadratic 
equations 

 
Type II Questions  

HS.C.8.1 Construct, autonomously, chains of 
reasoning that will justify or refute algebraic 
propositions or conjectures.Content scope: 

A-APR.1 
 

Type III Questions 
HS.D.1-1 Solve multi-step contextual 

problems with degree of difficulty appropriate 
to the course, requiring application of 

knowledge and skills articulated in 7.RP.A, 
7.NS.3, 7.EE, and/or 8.EE. 

- Classify polynomials 
- Add, subtract and multiply polynomials 
- Factor polynomials Multiply binomials 

(FOIL) Know special cases 
- Know how to factor x^2+bx+c  And 

ax^2+bx+c 
- Factor by grouping  

 
 
 
 
 
 
 
 

Essential Questions: 
How can two algebraic expressions that appear to be 

different be equivalent? 
 

How are the properties of real numbers related to 
polynomials? 
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HS.D.3-1a Micro-models: Autonomously 
apply a technique from pure mathematics to a 
real-world situation in which the technique 

yields valuable results even though it is 
obviously not applicable in a strict 

mathematical sense (e.g., profitably applying 
proportional relationships to a phenomenon 
that is obviously nonlinear or statistical in 

nature).Content Scope: Knowledge and skills 
articulated in the Algebra 1 Type I, Sub-Claim 

A Evidence Statements. 
HS.D.3-3a Reasoned estimates: Use 

reasonable estimates of known quantities in a 
chain of reasoning that yields an estimate of an 
unknown quantity. Content Scope: Knowledge 
and skills articulated in the Algebra 1 Type I, 

Sub-Claim A Evidence Statements. 
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit Tests, 

Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Generating Polynomials from Patterns- http://map.mathshell.org/lessons.php?unit=9230&collection=8 
(tasks) Arithmetic with Polynomials and Rational Expressions- 
http://map.mathshell.org/tasks.php?unit=HN03&collection=9 
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Unit 7: 
Quadratic Functions and Equations 

 
Standards: Learning Targets and Essential Questions: 

A-APR.3-1 Identify zeros of quadratic and 
cubic polynomials in which linear and 

quadratic factors are available, and use the 
zeros to construct a rough graph of the 

function defined by the polynomial. 
A-CED.4-2 Rearrange formulas that are 

quadratic in the quantity of interest to 
highlight the quantity of interest, using the 

same reasoning as in solving equations. 
A-REI.4a-1 Solve quadratic equations in one 

variable. 
a) Use the method of completing the square to 
transform any quadratic equation in x into an 
equation of the form (x – p)2 = q that has the 

same solutions. 
A-REI.4b-1 Solve quadratic equations in one 

variable. 
b) Solve quadratic equations with rational 

number coefficients by inspection (e.g., for x2 

= 49), taking square roots, completing the 
square, the quadratic formula and factoring, as 
appropriate to the initial form of the equation. 
A-REI.4b-2 Solve quadratic equations in one 

variable. b) Recognize when the quadratic 
formula gives complex solutions. 

A-REI.11-1 Find the solutions of where the 
graphs of the equations y= f(x) and y= g(x) 
intersect, e.g. using technology to graph the 

functions, make tables of values or find 
successive approximations. Limit f(x) and/or 

g(x) to linear and quadratic functions.★ 
A-SSE.1-1 Interpret exponential expressions, 
including related numerical expressions that 
represent a quantity in terms of its context.★ 
Interpret parts of an expression, such as terms, 

factors, and coefficients. Interpret 
complicated expressions by viewing one or 

more of their parts as a single entity. For 
example, interpret P(1+r)n as the product of P 

and a factor not depending on P. 
A-SSE.1-2 Interpret quadratic expressions 

that represent a quantity in terms of its 

- Know and Graph quadratic function  
- Find vertex, minimum or maximum  

- Find roots of the equations or zeros of the 
function  

- Completing the square  
- Solve the quadratic formula 

- Use the discriminant to determine number of 
solution  

- Determine a model to represent data (linear, 
quadratic, or exponential)  

- Solve systems of linear and quadratic equations 
(by graphing, elimination, or substitution) 

(Graphing Calculator) 
 
 
 
 

Essential Questions: 
How might you describe  characteristics of quadratic 

functions? 
 

How can you solve a quadratic equations? 
 

How can you use functions to model real-world 
situations?  
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context.★ Interpret parts of an expression, 
such as terms, factors, and coefficients. 

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

A-SSE.3a 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 

A-SSE.3b Choose and produce an equivalent 
form of an expression to reveal and explain 
properties of the quantity represented by the 
expression.★ b) Complete the square in a 

quadratic expression to reveal the maximum 
or minimum value of the function it defines. 
F-BF.3-1 Identify the effect on the graph of 
replacing f(x) by f(x) + k, k f(x), f(kx), and f(x 
+ k) for specific values of k (both positive and 
negative); find the value of k given the graphs 

limiting the function types to linear and 
quadratic functions. 

F-BF.3-4 Identify the effect on the graph of a 
quadratic function of replacing f(x) by f(x) + 
k, kf(x), f(kx), and f(x + k) for specific values 

of k (both positive and negative); find the 
value of k given the graphs. Experiment with 

cases using technology. 
F-IF.4-1 For a linear or quadratic function 

that models a relationship between two 
quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch 
graphs showing key features given a verbal 
description of the relationship. Key features 

include: intercepts; intervals where the 
function is increasing, decreasing, positive, or 
negative; relative maximums and minimums 

end behavior; and symmetries.★ 
F-IF.5-1 Relate the domain of a function to a 

graph and, where applicable, to the 
quantitative relationship it describes, limiting 
to linear functions, square root functions, cube 

root functions, piecewise-defined functions 
(including step functions and absolute-value 
functions), and exponential functions with 
domains in the integers. For example, if the 

function h(n) gives the number of 
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person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.5-2 Relate the domain of a function to a 
graph and, where applicable, to the 

quantitative relationship it describes, limiting 
to quadratic functions. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.6-1a Calculate and interpret the average 
rate of change of a function (presented 

symbolically or as a table) over a specified 
interval with functions limited to linear, 

exponential (with domains in the integers), 
and quadratic functions.★ 

F-IF.6-1b Calculate and interpret the average 
rate of change of a function (presented 

symbolically or as a table) over a specified 
interval with functions limited to square root, 
cube root and piecewise-defined (including 

step and absolute value functions) 
functions.★ 

F-IF.6-6a Estimate the rate of change from a 
graph of linear functions and quadratic 

functions.★ 
F-IF.6-6b Estimate the rate of change from a 
graph of linear functions, quadratic functions, 

square root functions, cube root functions, 
piecewise-defined functions (including step 

functions and absolute value functions), 
and/or exponential functions with domains in 

the integers.★ 
F-IF.7-1A Graph functions expressed 

symbolically and show key features of the 
graph, by hand in simple cases and using 

technology for more complicated cases.★ a) 
Graph linear functions and show intercepts. 

F-IF.7a-2 Graph functions expressed 
symbolically and show key features of the 
graph, by hand in simple cases and using 

technology for more complicated cases.★ a) 
Graph quadratic functions and show 

intercepts, maxima, and minima. 
F-IF.7b Graph functions expressed 

symbolically and show key features of the 
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graph, by hand in simple cases and using 
technology for more complicated cases.★ b) 

Graph square root, cube root, and 
piecewise-defined functions, including step 

functions and absolute value functions. 
F-IF.8a Write a function defined by an 

expression in different but equivalent forms to 
reveal and explain different properties of the 
function. a) 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.9-1 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. 
Function types should be limited to linear 
functions, quadratic functions, square root 

functions, cube root functions, 
piecewise-defined functions (including step 
functions and absolute value functions), and 
exponential functions with domains in the 

integers 
F-LE.2-1 Construct linear and exponential 

functions, including arithmetic and geometric 
sequences, given a graph, a description of a 

relationship, or two input-output pairs 
(include reading these from a table). 

F-LE.2-2 Solve multi-step contextual 
problems with degree of difficulty appropriate 

to the course by constructing linear and/or 
exponential function models, where 
exponentials are limited to integer 

exponents.★ 
F-Int.1-1 Given a verbal description of a 
linear or quadratic functional dependence, 
write an expression for the function and 

demonstrate various knowledge and skills 
articulated in the Functions category in 

relation to this function. 
HS-Int.1 Solve multi-step contextual 

problems with degree of difficulty appropriate 
to the course by constructing quadratic 
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function models and/or writing and solving 
quadratic equations 

HS-Int.2 Solve multi-step mathematical 
problems with degree of difficulty appropriate 
to the course that requires analyzing quadratic 
functions and/or writing and solving quadratic 

equations. 
 
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit Tests, 

Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Solving Quadratic Equations- http://map.mathshell.org/lessons.php?unit=9250&collection=8 
Representing Quadractic Functions Graphically- 

http://map.mathshell.org/lessons.php?unit=9245&collection=8 
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Unit 8: 
Radical Expressions and Equations 
Rational Expressions and Functions 

Data Analysis and Probability 
 

Standards: Learning Targets and Essential Questions: 
F-IF.4-1 For a linear or quadratic function 

that models a relationship between two 
quantities, interpret key features of graphs and 

tables in terms of the quantities, and sketch 
graphs showing key features given a verbal 
description of the relationship. Key features 

include: intercepts; intervals where the 
function is increasing, decreasing, positive, or 
negative; relative maximums and minimums 

end behavior; and symmetries.★ 
F-IF.5-1 Relate the domain of a function to a 

graph and, where applicable, to the 
quantitative relationship it describes, limiting 
to linear functions, square root functions, cube 

root functions, piecewise-defined functions 
(including step functions and absolute-value 
functions), and exponential functions with 
domains in the integers. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.5-2 Relate the domain of a function to a 
graph and, where applicable, to the 

quantitative relationship it describes, limiting 
to quadratic functions. For example, if the 

function h(n) gives the number of 
person-hours it takes to assemble n engines in 
a factory, then the positive integers would be 
an appropriate domain for this function.★ 

F-IF.7a-2 Graph functions expressed 
symbolically and show key features of the 
graph, by hand in simple cases and using 

technology for more complicated cases.★ a) 
Graph quadratic functions and show 

intercepts, maxima, and minima. 
F-IF.7b Graph functions expressed 

symbolically and show key features of the 
graph, by hand in simple cases and using 

technology for more complicated cases.★ b) 
Graph square root, cube root, and 

- Solve pythagorean Theorem and converse 
- Simplify radical involving products and 

quotients 
- Simplify radical expression using all 

operations 
- Solve equations involving radicals 

- Graph square root functions 
- Use trigonometric ratios SOH-CAH-TOA 

- Simplify rational expressions 
- Complex fractions 
- Divide polynomials 

- Add and subtract rational expressions 
- Solve rational expression and proportional  

- Write and graph equations for inverse 
variations 

- Graph rational functions 
- Graph asymptote 

- Organize data in a matrix 
- Add, subtract, multiply matrix by a scalar 
- Make and interpret frequency table and 

histograms 
- Find mean, median, mode, and range 

- Make and interpret box-and- whisker plot 
(quartiles and percentiles)  

- Analyze and classify data 
- Find permutation and combinations 
- Find theoretical and experimental 

probabilities  
- Find the probability of compound events 

 
 
 

Essential Questions: 
How are radical expression represented? 

 
What are the characteristics of square root functions? 

 
How can you solve a radical equations? 

 
How are rational expressions related? 
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piecewise-defined functions, including step 
functions and absolute value functions. 

S-ID.Int.2 Solve multi-step contextual word 
problems with degree of difficulty appropriate 

to the course, requiring application of 
course-level knowledge and skills articulated 
in S-ID, excluding normal distributions and 
limiting function fitting to quadratic, linear 

and exponential (with domains in the integers) 
functions with an emphasis on quadratic 

functions. 
S-ID.5 Summarize categorical data for two 

categories in two-way frequency tables. 
Interpret relative frequencies in the context of 

the data (including joint, marginal, and 
conditional relative frequencies). Recognize 
possible associations and trends in the data 
N-RN.B-1 Apply properties of rational and 
irrational numbers to identify rational and 

irrational numbers. 
 

Type II Questions 
HS.C2.1 Base explanations/reasoning on the 
properties of rational and irrational numbers 

Content scope: N-RN.3 
 
 

What are the characteristics of rational functions? 
 

How can you solve a rational equations? 
 

How can collecting and analyzing data help you 
make decisions or predictions? 

 
How can you make and interpret different 

representations of data? 
 

How is probability related to real-world events?  
 

Assessment: 
Homework, Exit Ticket, Pair and Share,Plicker Quizzes, Mid Unit Quizzes, Unit Reviews , Unit 

Tests, Cumulative Reviews, and Test  
Possible Tasks and FALs (formative assessment lessons) for this unit. 

Evaluating Statements about Radicals- http://map.mathshell.org/lessons.php?unit=9115&collection=8 
Evaluating Statements about Rational and Irrational Numbers- 
http://map.mathshell.org/lessons.php?unit=9110&collection=8 

Representing Probabilities-Medical testing- 
http://map.mathshell.org/lessons.php?unit=9405&collection=8 

(Tasks) Charity Fair - http://map.mathshell.org/tasks.php?unit=HA01&collection=9 
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