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Algebra 1 – Modeling with Functions 
 

Quarter 1 
 

 
Total Number of Days:  42 

 
 
 

Unit Section Number of 
Days 

 
1 – Tools of Algebra 

Variables and Expressions 1 
Order of Operations 1 
Simplifying Expressions 1 
Solving One and Two Step Equations 1 
Solving Multi-Step Equations 1 
Review and Quiz 2 

 
2 – Linear Equations 
and Functions 

Introduction to Functions 1 
Function Notation and Evaluating 
Functions 

2 

Graphing Linear Equations in Standard 
and Slope-Intercept Form 

3 

Writing Equations of Lines 3 
Review and Quiz 2 

 
3 – Systems of 
Equations & 
Inequalities 

Solve Systems by Graphing 2 
Solve Systems by Substitution 2 
Solve Systems by Elimination 2 
System of Equations Application 
Problems 

2 

Systems of Linear Inequalities 2 
Review and Quiz 2 

 
4 – Exponential 
Expressions 
Functions 

Properties of Exponents 4 
Graphs of Exponential Functions 2 
Exponential Growth and Decay 
Application Problems 

4 

Review and Quiz 2 



 
 
 
 
 
Quarter 2 
 

 
Total Number of Days:  31+ 

 
 

Unit Section Number of 
Days 

 
5 – Polynomials 

Polynomials 1 
Adding and Subtracting Polynomials 1 
Multiplying Polynomials 1 
Special Products of Binomials 1 
Review and Quiz 1 
Factoring using GCF 1 
Factoring using Grouping 2 
Factoring Trinomials a = 1 2 
Factoring Trinomials a > 1 2 
Factoring Special Products 2 
Review and Quiz 1 
Factoring Completely 3 
Review and Quiz 2 

 
6 – Quadratic 
Functions 

Identifying Quadratic Functions 1 
Characteristics of Quadratic Functions 1 
Graphing Quadratic Functions in 
Standard Form 

3 

Graphing Quadratic Functions in 
Vertex Form 

2 

Graphing Quadratic Functions in 
Intercept Form 

2 

Review and Quiz 2 
 Midterm Review TBD 



 
 
 
 
 
 
 
Quarter 3 
 
Unit Section Number of 

Days 
 
7 – Quadratic 
Equations 

Simplifying Radical Expressions 2 
Solving Quadratic Equations by 
Graphing 

2 

Solving Quadratic Equations by 
Factoring 

2 

Solving Quadratic Equations by Taking 
Square Roots 

2 

Review and Quiz 1 
Solving Quadratic Equations by 
Completing the Square 

2 

Solving Quadratic Equations by the 
Quadratic Formula 

2 

Review and Quiz 1 
Solving Quadratic Equations using the 
Best Method 

2 

Quadratic Application Problems 2 
Review and Quiz 2 

 
8 – Right Triangles 
and Radical 
Expressions 

Pythagorean Theorem 1 
The Distance and Midpoint Formula 1 
Trigonometric Ratios 2 
Review and Quiz 1 
Simplifying Radical Expressions 1 
Multiplying Radical Expressions 2 
Rationalizing Radical Expressions 1 



 
Total Number of Days:  39 

 
 
 
 
 
 
Quarter 4 
 

 
Total Number of Days:  30 

Adding and Subtracting Radical 
Expressions 

2 

Solving Radical Equations 2 
Review and Quiz 1 
Graphing Square Root Functions 2 
Graphing Cube Root Functions 1 
Review and Quiz 2 

Unit Section Number of 
Days 

 PARCC Review 5 
 
9 – Rational 
Expressions and 
their Graphs 

Fraction Review 2 
Factoring Review 2 
Multiplying Rational Expressions 2 
Dividing Rational Expressions 2 
Adding and Subtracting Rational 
Expressions 

3 

Review and Quiz 1 
Graphing Rational Functions 2 
Review and Quiz 3 

 
10 – Statistics 

Scatter Plots 2 
Lines of Best Fit 2 
Measures of Center of Variation 2 
Box and Whisker Plots 2 
Shapes of Distribution 3 
Review and Quiz 2 

 SAT Practice 5 



 
  



Curriculum 
 
Course Description:  
This course provides opportunities for students to build a strong foundation for success in their 
concurrent math course by obtaining skills through a variety of instructional strategies.  Emphasis is 
placed on foundational skills as well as concepts, skills, vocabulary and definitions necessary to 
master student learning objectives of their concurrent math course.  Upon completion, students should 
be able to apply mathematical concepts and critical thinking skills to solve problems relevant to the 
student’s concurrent math course. 
 
 

Unit 1: Tools of Algebra  
 

Standard A:  
Interpret the structure of expressions 

Solve equations and inequalities in one variable 
Create Equations that describe numbers or relationships 

Big Ideas: 
 
Students should be able to identify parts of an expression, simplify expressions and evaluate 
expressions using order of operations. 
 
Students should be able to solve any type of equation.  The should be aware of how to clear fractions 
and set up equations to solve application type problems. 

 
Essential Questions 

 
Enduring Understandings 

 
● How do you classify rational and irrational 

numbers? 
 

● How do you perform operations (add, 
subtract, multiply, divide) with real 
numbers? 

 
● Why do we use variables? 

 
● What is order of operations and how can it 

be used to evaluate and simplify 
expressions? 

 
● What is an expression and how can it be 

evaluated? 
 

● How can inverse operations be used to 
solve equations? 

 

● A variable is a letter or symbol that 
represents an unknown quantity. 
 

● Order of operations is the rule that 
denotes which operations should be 
performed first in a given expression.  

 
● An algebraic expression is a mathematical 

phrase that can contain ordinary numbers, 
variables (like x or y) and operators (like 
add, subtract, multiply, and divide). 

 
● Because some equations can be complex, 

we can undo order of operations by using 
inverse operations and simplify an 
equation down to its variable’s value. 

 

Areas of Focus 
(Cumulative Progress Indicators) 

Examples, Outcomes, and Assessments 
 

 
A-SSE 1. Interpret expressions that represent a 

 
Examples: 



quantity in terms of its context. Interpret parts of 
an expression, such as terms, factors, and 
coefficients. 

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

A-REI 3. Solve linear equations and inequalities in 
one variable. 

ACED 1. 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. 

 

 

 

 
1. Evaluate for x = 2. 

 
 
Solving equations: 
 
Examples: 

2.   
 
3.  
 

4.  
 

5.  
 
6.  A number minus 8 is 1.  Solve for the number. 
 
7.  Three more than twice a number is 25.  Solve 
for that number. 
 
Challenge students to reason through 
applications of situational problems.  
 
Examples: 
 
8. Sophia and Emily are twin sisters and best 
friends.  They’re saving up for concert ticket and 
agreed to pay for the ticket together when they 
have enough money.  They both created 
equations to see how fast they were making 
money and came up with the following 
expressions: 
Sophia:  
Emily:  
 
Simplify each expression.  Determine how much 
they will have saved together after 4 weeks. 
 
9.  Two furniture salesmen are comparing their 
salaries.  Tom is paid $5.00/hour plus of 15% 
commission of his total sales.  Bob is paid $9.00 
per hour pus a 10% commission of his total 
sales.  Suppose each has sold $5000 worth or 



furniture.  Who would make the most money and 
at what point? 
 
 
10. After the iphone 6 release, the ratio of iphone 
6 sale to iphone6+ sales was 2 to 3.  In total, 10 
million phones were ordered.  How many iphone6 
phones were ordered? Iphone6+? 
 
 

11.  Suppose you earn $43 babysitting on Friday. 

You want to keep $8 to go ice skating this weekend. 

You also need to by lunch for $5 each day this week. 

For how many days do you have lunch money? 

 

12.  Luke makes cakes and pies as a side business. 

Last week, he made a total of 17 desserts.  If there 

were 5 more pies than cakes. How many cakes did 

Luke make? 
 
 
Global Perspectives 
Diophantus of Alexandria, who lived about 250 
AD, was famous for his work with Algebra.  His 
main work was titled Arithmetica and introduced 
symbolism to Greek algebra as well as 
proposition in number theory and polygonal 
numbers.  Before this time, algebra problems and 
their solution methods were written in natural 
language.  A completely symbolic language for 
mathematics evolved over a long period of time. 
 
Interdisciplinary Connections 
Medicine:  Dosages of medicine are based upon 
the weight and/or age of a patient.  Suppose an 
asthma patient must take a medicine that is 
dispensed in 100-miiligram tablets.  The dosage 
is 5 milligrams per kilogram of body weight and is 
given every six hours.  If a patient weights 20 
kilograms, what dosage should he receive? How 
many tablets would be needed for a 20 day 
supply?  
 
Technology Integration 
 
https://www.ixl.com/math/algebra-1/add-subtract-
multiply-and-divide-integers 
 

https://www.ixl.com/math/algebra-1/add-subtract-multiply-and-divide-integers
https://www.ixl.com/math/algebra-1/add-subtract-multiply-and-divide-integers


 
 

https://www.ixl.com/math/algebra-1/order-of-oper
ations-with-integers 
 
https://www.ixl.com/math/algebra-1/solve-one-ste
p-linear-equations 
 
https://www.ixl.com/math/algebra-1/solve-two-ste
p-linear-equations 
 
https://www.ixl.com/math/algebra-1/solve-advanc
ed-linear-equations 
 
https://www.ixl.com/math/algebra-1/solve-equatio
ns-with-variables-on-both-sides 
 
Media Literacy Integration 
Have students discuss challenges of simplifying 
expressions.  What are common mistakes made 
by students in this unit? 
 

https://www.ixl.com/math/algebra-1/order-of-operations-with-integers
https://www.ixl.com/math/algebra-1/order-of-operations-with-integers
https://www.ixl.com/math/algebra-1/solve-one-step-linear-equations
https://www.ixl.com/math/algebra-1/solve-one-step-linear-equations
https://www.ixl.com/math/algebra-1/solve-two-step-linear-equations
https://www.ixl.com/math/algebra-1/solve-two-step-linear-equations
https://www.ixl.com/math/algebra-1/solve-advanced-linear-equations
https://www.ixl.com/math/algebra-1/solve-advanced-linear-equations
https://www.ixl.com/math/algebra-1/solve-equations-with-variables-on-both-sides
https://www.ixl.com/math/algebra-1/solve-equations-with-variables-on-both-sides


Unit 2: Linear Equations and Functions 
 

Standards A and F 
 

Understand the concept of a function and use function notation 
Build a function that models a relationship between two quantities 

Represent and solve equations and inequalities graphically 
Create Equations that describe numbers or relationships 

 
Big Ideas: 

 
Students should be able to evaluate functions in functional notation and write functions from 
applications. 
 
Students should be able to find the domain and range of a linear function. 
 
Students should be able to graph linear equations written in standard and slope-intercept form. 
 
Students should be able to write a linear equation given constraints (slope and y-intercept, slope and 
a point, two points, or any application variation). 
 

Essential Questions 
 

Enduring Understandings 

 
● What is a function? 

 
● How can functions be used to evaluate 

and predict values? 
 

● What is domain and range? 
 

● How do I graph linear equations in 
slope-intercept and standard form? 

 
● Why should we know different forms of 

linear equations? 
 

● What does the slope-intercept form of an 
equation tell us? 

 

 
● A function a special relationship where 

every input has a single output. 
 

● Once a function rule is written, an input can 
be replaced to evaluate for a given value. 

 
● Domain represents in the input values (x) 

and range represents the output values (y) 
 

● The equation of a linear function can be 
written and graphed in multiple forms, 
standard and slope-intercept. 

 
● In order to write a linear equation, you 

must be able to determine what the 
increasing value of the linear equation is as 
well as the “starting point”.  This will allow 
you to determine the shift to the linear 
function. 

 
Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 
Examples, Outcomes, Assessments 

A-CED 1. 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. 

Evaluate. 

1.     a.     b.     c.  
find x. 
 



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.) 

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-BF 1. Write a function that describes a 
relationship between two quantities. 

A-CED 1. 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. 

 

2. Evaluate the function over the given domain. 

         D: {-2, -1, 0, 1} 
 
3.  Write the equation in slope intercept.  Then 
graph the line 2x y − 3 = 6  
Write a function to describe the application 
problem.  Then find the value of each. 
 
4. Suppose a provider of local telephone service 
offers to charge only $15 per month plus $0.15 
per call. 
a. What will the monthly bill be if 45 calls are 
made? 
b. What equation shows how to calculate the 
monthly bill. 
c. How many calls must have been made if one 
monthly bill was $30 
 
 
5. The vendors at a baseball stadium are paid 
$20 per game and 10% of the value of the food 
and drinks they sell. 
a. Write a function to model this situation. 
b. Determine the game pay for a vendor who sells 
$350 worth of food and drinks. 
c. How much food and drink must a vendor sell to 
earn a game pay of $75? 
 
 
6. The school Booster Club is planning to sell 
state championship T-shirts. They expect the 
following expenses and income. 
 
Expenses:   $50 art-screen fee, $5.75 per shirt  
Income:  $10 per shirt  
 
a. Write an expression for the cost of n shirts.  
b. Write an expression for the income earned 
from the sale of n shirts. 
c. Write two equivalent expressions for the profit 
earned from the sale of n shirts. 
d. What is the minimum number of shirts that 
must be sold in order not to lose money? 
 
Interdisciplinary Connections 
You might guess that sound would travel fastest 
through air since air less dense than other 
mediums like water, glass, or steel.  However, just 
the opposite is true.  Sound travels through air 
most slowly of all.  Through air it travels 1129 feet 
per second, through water about 4760 feet per 
second, and through glass about 16,000 feet per 



  

second.  Write three function rules.  Graph each 
function using the domain of {0, 1, 2, 3} 
 
Media Literacy 
Describe what the domain and range of the 
problem above represent. 
 
Technology Integration 
https://www.ixl.com/math/algebra-1/evaluate-an-e
xponential-function 
 

https://www.ixl.com/math/algebra-1/evaluate-an-exponential-function
https://www.ixl.com/math/algebra-1/evaluate-an-exponential-function


 
Unit 3: Systems of Equations and Inequalities 

 
Standard A 

Understand solving equations as a process of reasoning and explain reasoning 
Solve Systems of Equations 

 
Big Ideas: 

 
Students should be able to solve systems of equations and inequalities graphically. 
 
Students should be able to solve systems of equations algebraically. 
 
Students should be able to determine the best method of solving a system of equations. 
 
Students should be able to apply systems of equations to solve real-world problems. 
 

Essential Questions 
 

Enduring Understandings 
 

● How are system of equations solved? 
 
● How do you determine the most efficient 

method for solving a system of equations? 
 

● How are system of equations and 
inequalities graphed? 

 
● How do you use a system of equations to 

solve application problems? 
 

● System of equations can be solved by 
graphing, by substitution, or by elimination. 

 
● To graph a system of equations or 

inequalities, graph each function, 
equation, or inequality on the same 
coordinate plane.  The solution to the 
system is the intersection of the graphs. 

 
● Systems of equations are used to solve 

real word problems in which multiple 
constrains are used on the same variable. 

 
Areas of Focus: Proficiencies 

(Cumulative Progress Indicators) 
Examples, Outcomes, and Assessments 

 
 
A-CED 1. 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. 

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

A-REI 1. Explain each step in solving a simple 
equation as following from the equality of numbers 
asserted at the previous step, starting from the 
assumption that the original equation has a 
solution.  Construct a viable argument to justify a 

 
1. Solve the linear system by the method that you 
think is best.  Show or explain your work.  Explain 
why you chose that method. 
 

x y7 − 8 = 6  
x4 + y = 9  

 
 
2. Solve by graphing.  

−y > x + 3  
x ≥0− 2 + y  

 
 
3.  Tell whether the ordered pair is a solution to 
the system. 

≤ xy − 2 + 5  



solution method. 

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

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

 

;  (0, )y < x + 3   − 1  
 
 
4. Given the two cost equations, at what value 
for x will they have the same cost? 
 

 
 
5.  Determine which company has the better 
plan. 
 
Two cable companies are competing for 
business.  The first company charges $150 per 
month and has no activation fee. The other 
company charges only $70 per month but 
charges a $200 activation fee.  If you are renting 
an apartment for one year, which company 
should you chose?  Why? 
 
Interdisciplinary Connections 
Geothermal energy is generated wherever water 
come to contact with heated underground rocks. 
The underground temperature of rocks varies 
with their depth below the surface.  The 
temperature t in degrees Celsius is estimated by 
the function  

, where d is the depth in kilometers 
of the rocks.  Graph the function and find the 
temperature at a depth of 3 kilometers.  
 
Technology Integration 
https://www.ixl.com/math/algebra-1/slope-interce
pt-form-graph-an-equation 
 
https://www.ixl.com/math/algebra-1/linear-equatio
ns-solve-for-y 
 
https://www.ixl.com/math/algebra-1/linear-functio
n-word-problems 
 
 
Global Perspectives 
Probably the most famous use of pyramids 
occurred 4500 years ago as tombs for Egyptians 
pharaohs and their relatives.  But the western 
hemisphere has also had its share of pyramids. 
Mayan Indians of Mexico and Central America 
built pyramids that were used as their temples. 
The Pyramids of the Sun in Teotihuacan Mexico, 
measures about 700 feet on each side and about 

https://www.ixl.com/math/algebra-1/slope-intercept-form-graph-an-equation
https://www.ixl.com/math/algebra-1/slope-intercept-form-graph-an-equation
https://www.ixl.com/math/algebra-1/linear-equations-solve-for-y
https://www.ixl.com/math/algebra-1/linear-equations-solve-for-y
https://www.ixl.com/math/algebra-1/linear-function-word-problems
https://www.ixl.com/math/algebra-1/linear-function-word-problems


 
 
 
 
 
 

Unit 4: Exponential Expressions and Functions 
 
 

210 feet high.  Estimate the slope that one its 
faces makes with the base. 
 

Standard F 
Understand the concept of a function and use function notation 

Big Ideas: 
Students should be able to graph an exponential function and understand the concept of an 
asymptote.  
 
Students should be able to evaluate an exponential equation given an appropriate domain and simplify 
expressions with exponents. 
 

Essential Questions 
 

Enduring Understandings 
 

● What is an exponential function and what 
does its graph look like? 
 

● How are exponential expressions 
simplified? 

● A graph of an exponential function 
radically increases or decreases and 
contains a location where there is only 
moderately small changes. 

 
● Exponential expressions are simply a 

series of multiplication or division and can 
evaluated given values or simplified using 
power rules. 

 
Areas of Focus 

(Cumulative Progress Indicators) 
Examples, Outcomes, and Assessments 

 



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. For a function that models a relationship 
between two quantities, interpret key features of 
graphs and tables in terms of the quantities, and 
sketch graphs showing key features given a verbal 
description of the relationship. Key features 
include: intercepts; intervals where the function is 
increasing, decreasing, positive, or negative; 
relative maximums and minimums; symmetries; 

end behavior; and periodicity."  

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

 

 

 

1. Create a table and sketch a graph. 
a. In 1985, there were 285 cell phone subscribers 
in the small town of Centerville.  The number of 
subscribers increased by 75% per year after 
1985.  
 
b. Each year a local country club sponsors a 
tennis tournament.  Play starts with 128 
participants. During each round, half of the 
players are eliminated.  How many players 
remain after 5 rounds? 
 
2. Evaluate. 
 

a.            b.           c.  
 
3. Graph. 
 

a.          b.  
 
4. Simplify. 
 

a.       b.  

 
 
Interdisciplinary Connections 
Pieces of paper cut into different shapes can be 
used to represent quotients of monomials.  Use 
square pieces of paper to represent x and 

circular pieces to represent y. Simplify  
Technology Integration 
 
https://www.ixl.com/math/algebra-1/multiply-and-
divide-monomials 
 
https://www.ixl.com/math/algebra-1/powers-of-mo
nomials 
 
Media Literacy Integration 
Have students develop sentences, free of 
mathematical notation that express the properties 
studied. 

https://www.ixl.com/math/algebra-1/multiply-and-divide-monomials
https://www.ixl.com/math/algebra-1/multiply-and-divide-monomials
https://www.ixl.com/math/algebra-1/powers-of-monomials
https://www.ixl.com/math/algebra-1/powers-of-monomials


 
  

 
 



Unit 5: Polynomials 
 

Standard A 
Interpret the structure of expressions  

Write expressions in equivalent forms to solve problems  
 

Big Ideas: 
 

Students should be able to classify polynomials and perform polynomial operations of addition, 
subtraction and multiplication. 
 
Students should be able to factor any quadratic expression including: GCF, trinomials a =1, 
differences of squares, trinomials a >1 and any combination of the list.  
 

Essential Questions 
 

Enduring Understandings 
 

 
● How are polynomials classified? 
 
● How can polynomial operations be used in 

real life? 
 
● What are factors of a quadratic expression? 

 
● When is a quadratic expression “fully” 

factored? 
 

 

 
● You can add or subtract polynomials using 

a vertical or horizontal method to combine 
like terms. 
\ 

● You can use the distributive property or 
FOIL to multiply polynomials. 
 

● Factors of a quadratic expression are the 
terms that divide evenly into the quadratic. 

 
● A quadratic expression is said to be fully 

factored if all factors (other than the 
monomial factors) are prime. 

 
Areas of Focus 

(Cumulative Progress Indicators) 
Examples, Outcomes, and Assessments 

 
A-SSE- 2. Use the structure of an expression to 
identify ways to rewrite it. For example, see x4 – y 4 

as (x2)2 – (y2)2, thus recognizing it as a difference 

of squares that can be factored as (x2 – y 2)(x2 + 
y2). 

A-SSE 3. Choose and produce an equivalent form 
of an expression to reveal and explain properties 
of the quantity represented by the expression. 
Factor a quadratic expression to reveal the zeros 
of the function it defines. 

 

 

1.  Perform the operation and classify the 
polynomial. 

4x x )(2x x )2 − 6 + 2 − ( 2 − 6 − 9  
 
2.  Simplify. 

a.  

b.  

c.  
 
3.  Factor completely. 
a.  
b.  
c.  
d.  



 
  

e.  
 
Interdisciplinary Connections 
You would think that someone would have found 
a formula for computing all the possible prime 
numbers, but no one has.  A prime number is a 
whole number greater than 1 whose factors are 1 
and itself.  In 1963, a computer at the University 
of Illinois calculated the largest prime number 
known at the time. In honor of this 
accomplishment, the post meter at the 
mathematics department printed the number on 
their mail in 1968. 
 
 
 
 
 
 
 
Technology Integration 
https://www.ixl.com/math/algebra-1/factor-out-a-
monomial 
 
https://www.ixl.com/math/algebra-1/factor-quadra
tics-with-leading-coefficient-1 
 
Media Literacy Integration 
Ask students to find the ways you can get 8 liters 
of water, given you have only two buckets.  One 
of the buckets has a 3 liter capacity and the other 
7 liters.  Have students explain their method of 
finding the solution.  If someone said they 
guessed, point out that guessing is a valid 
method. 
 
 

https://www.ixl.com/math/algebra-1/factor-out-a-monomial
https://www.ixl.com/math/algebra-1/factor-out-a-monomial
https://www.ixl.com/math/algebra-1/factor-quadratics-with-leading-coefficient-1
https://www.ixl.com/math/algebra-1/factor-quadratics-with-leading-coefficient-1


 
Unit 6: Quadratic Functions 

 
Standard F 

Analyze functions using different representations 

Big Ideas: 
 
Students should be able to locate the axis of symmetry to graph a quadratic.  They should be able to 
locate the vertex and zeros of the quadratic function.. 
 

Essential Questions 
 

Enduring Understandings 
 

● What shaped does a quadratic function 
form graphically? 

 
● How do I graph a quadratic function using 

key features (vertex, x and y intercepts, 
symmetry? 

 

● A quadratic function forms a u-shaped 
curve called a parabola.  It has linear 
symmetry that extends from the middle 
point called the vertex. 

 
● Quadratic functions can be written and 

graphed in standard form 
 or vertex formx xf (x) = a 2 + b + c  

(x ) .y = a − h 2 + k   
 
 

Areas of Focus 
(Cumulative Progress Indicators) 

Examples, Outcomes, and Assessments 
 

F-IF 7. Graph functions expressed symbolically 
and show key features of the graph, by hand in 
simple cases and using technology for more 
complicated cases.Graph linear and quadratic 
functions and show intercepts, maxima, and 
minima. 

 
 

 

1. Analyze the graph to answer the questions 
below. 
A tennis ball was 2 feet off the ground when a 
tennis player hit it so that the ball traveled up in 
the air before coming back to the ground.  The 
height of the tennis ball is described by the graph 
below. 

 
a. What is the maximum height of the ball? 
b. How long does it take the ball to reach the 
ground? 
 
2. Graph. 



 
 

a.  

b.  

c.  
 
 
Technology Integration 
https://www.ixl.com/math/algebra-1/characteristic
s-of-quadratic-functions 
 
https://www.ixl.com/math/algebra-1/complete-a-fu
nction-table-quadratic-functions 
 
Global Perspectives 
In 1942, I.M. Chisov of the USSR bailed out of an 
airplane without a parachute at 21,980 feet and 

survived.  The function  
describes the relationship between height in feet 
and time in second.  About how many seconds 
did he fall before reaching the ground? 
 

https://www.ixl.com/math/algebra-1/characteristics-of-quadratic-functions
https://www.ixl.com/math/algebra-1/characteristics-of-quadratic-functions
https://www.ixl.com/math/algebra-1/complete-a-function-table-quadratic-functions
https://www.ixl.com/math/algebra-1/complete-a-function-table-quadratic-functions


Unit 7: Quadratic Equations 
 

Standard A 
Interpret the structure of expressions  

Write expressions in equivalent forms to solve problems 
Solve equations and inequalities in one variable 

 
Big Ideas: 

 
Students should be able to simplify radical expressions. 
 
Students should be able to solve quadratic equations algebraically using a variety of methods 
(factoring, completing the square, taking square roots and the quadratic formula) to find its solutions. 
 
Students should be able to choose an appropriate method to solve a quadratic equation 
 
 

Essential Questions 
 

Enduring Understandings 
 

● How do you simplify a radical expression? 
 

● How can you use factoring to solve a 
quadratic equation? 

 
● How can you solve a quadratic equation by 

taking square roots? 
 

● How can you use completing the square to 
solve a quadratic equation? 

 
● How can you use the quadratic formula to 

solve a quadratic equation? 
 

● When might it be a good idea to not factor 
and use a different method for solving 
quadratic equations? 

 

● Square roots can be simplified by rewriting 
them as a product of a perfect square and 
a non-perfect square. 
 

● A quadratic equation is a nonlinear 
equation that can be written in the 
standard form  where x x ,a 2 + b + c = 0 ≠0.a  

 
● A quadratic equation can have two, one or 

no real solutions. 
 

● If the product of two number is zero, then 
at least one of the numbers is zero. 

 
● IA quadratic equation must first be set = 0 

to be solved by factoring and the quadratic 
formula. 

 
 

Areas of Focus 
(Cumulative Progress Indicators) 

Examples, Outcomes, and Assessments 
 

A-SSE- 2. Use the structure of an expression to 
identify ways to rewrite it. For example, see x4 – y 4 

as (x2)2 – (y2)2, thus recognizing it as a difference 

of squares that can be factored as (x2 – y 2)(x2 + 
y2). 

A-SSE 3. Choose and produce an equivalent form 
of an expression to reveal and explain properties 
of the quantity represented by the expression. 
Factor a quadratic expression to reveal the zeros 

1. Simplify. 

a.  

b.  

c.  

d.  
 
2.  Solve. 
a.  



 
  

of the function it defines. 

A-REI 3. Solve quadratic equations in one 
variable.  

 
 

 

b.  
c.  
d.  x 43 2 = 2  
e.  xx2 − 5 − 4 = 0  
 
f.  The length of a rectangle is 3 meters longer 
than the width.  If the area is 130m2, what are the 
dimensions of the rectangle? 
 
g.  The hypotenuse of a right triangle measures 
10in.  If the side lengths are represented by x and 
x + 2, find the length and width of the triangle 
using the Pythagorean theorem. 
 
 



 
Unit 8: Solving Right Triangles & Radical Expressions 

 
Standard A, F, G 

Solve equations and inequalities in one variable. 
Write expressions in equivalent forms to solve problems 

Understand solving equations as a process of reasoning and explain the reasoning 
Solve problems involving right triangles 

Use coordinates to compute the perimeters of polygon using the distance formula 
Similarity, Right Triangles, and Trigonometry 

Work with radicals and radical equations 
Big Ideas: 

 
Students will use the Pythagorean Theorem to find the unknown length of the missing side of the right 
triangle, solve right triangles in real life problems and use the converse of the Pythagorean Theorem to 
determine if a triangle is a right triangle. 
 
Students will use the distance and midpoint formulas in real-world scenarios.  
 
Students will define trigonometric ratios and solve problems involving right triangles. 
 
Students will understand that side ratios in right triangles are properties of the angles in the triangle, 
leading to definitions of trigonometric ratios for acute angles.  Students will use the trigonometric ratios 
to solve triangles in applied problems. 
 
Students will be able to add, subtract, multiply, and divide radicals.  Students will solve simple radical 
equations in one variable and give examples showing how extraneous solutions may arise. 
 
Students will be able to graph a square root and cube root function. 
 

Essential Questions 
 

Enduring Understandings 
 

● How do you define a triangle by its 
angles and sides? 

● How would you define the characteristics 

of a right triangle? 
● How do you find the distance and 

midpoint of a segment? 
● How would you find the perimeter of a 

polygon given the vertices? 

● What are the trigonometric rations? 
● How would you solve a right triangle 

using trigonometric ratios? 
● When can you add, subtract, multiply 

and divide radical expressions? 

● Triangles can be classified by acute, obtuse, 
right, equiangular, equilateral, isosceles and 
scalene. 
 

● The Pythagorean Theorem is useful in 
determining the unknown length of right 
triangles. 

 
● Not just any three lengths will determine a 

triangle. 
 

● Distance is the shortest space between two 
points. 

 
● The distance formula can only be used to find 

the distance between any two points in the 
coordinate plane. 

 



● How do you graph square root and cube 
root functions? 

 
 
 
 
 

● The coordinates of the midpoint of two points 
can be found by using the mid-point formula 
 

● Trigonometric ratios describe a relationship 
between sides and angles of right triangles. 
 
 

● Trigonometric ratios solve for unknown side 
lengths of right triangles given an acute angle 
and a side of a right triangle. 
 

● Radicals contain the characteristics including 
the radicand, index, coefficient, and the 
radical. 

 
● Radicals are most simplified when it does not 

have any perfect square factors in the 
radicand.  
 

● You can only add and subtract radicals when 
they have the same index and radicals.  You 
can only multiply and divide radicals when 
they have the same index. 

 
● You add/subtract radicals by keeping the 

radicand the same and adding/subtracting 
the coefficients. You multiply/divide radicals 
by multiplying /dividing the radicand. 

 
● Square root and cube root graphs can be 

graphed by shifts or using a table. 
 

Areas of Focus 
(Cumulative Progress Indicators) 

Examples, Outcomes, and Assessments 
 

 
A-SSE 3. Choose and produce an equivalent 
form of an expression 

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

G-GPE 4. Use coordinates to prove simple 
geometric theorems algebraically.  

G-GPE 8.  Use coordinates to compute 
perimeters of polygons and areas of triangles 
and rectangles. 

 
G-SRT 8.  Use trigonometric ratios and the 
Pythagorean Theorem to solve right triangles in 
applied problems. 

 
Examples: 
 
1. BASEBALL “DIAMOND”: The distance between 
each of the consecutive bases is 90 feet.  How far 
does the catcher have to throw the ball from home 
plate to 2nd base? 
 
2. Find the distance of (9, 15) and (-3, -1) without 
graphing the points. 
 
3. You need to put a fence around your rectangular 
pool and the outside cement.  You are fencing an 
area that is 20 by 25 feet.  How much material do 
you need for the fence? 
 
4. Given the AB = 6, BC= 8 and AC = 10, find 
tangent A, sine A, cosine A. 



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

 

 
5. Find the length of the hypotenuse if the acute 
angle is 20 degrees and the leg opposite the angle 
measures 105 feet. 
 
6. Suppose the angle of elevation between the 
ground and the top of a cliff is 70 degrees.  If the 
base of the cliff is 25 meters from your current 
position, how high is the cliff? 
 
 
7. Simplify. 

a.  

b.  

c.  

d.  
e.  Find the third side of a right triangle if one leg 

measures  units and the hypotenuse measures 
4 units. 
h.  Find the exact area of a rectangle whose 
dimensions are  

 by .  Simplify completely.  
 
8. Solve:  

a.  

b.  
 

9. Analyze how the graph of  compares 

to the graph of . 
 

10. Graph  and state the domain. 
 
11.  Find the time that it takes a pendulum to 
complete a swing if its length is 10 inches.  Use the 

formula, , where T represents time in 
seconds, and L represents the length of pendulum 
in inches. 
 
Interdisciplinary Connections 
Radicals are used is many real-life applications. 
Some of these include velocity, frequency, energy, 



 
 

Unit 9: Rational Expressions and their Graph 
 

right triangle applications, densities and fluid flow 
through a membrane. 
 
Ex.  On a roller coaster ride, your speed in a loop 
depends on the height of the hill you have just come 
down and the radius of the loop in feet.  The 

equation  gives the velocity v in feet 
per second of a car at the top of the loop.  Suppose 
the loop has a radius of 18 ft.  You want the car to 
have a velocity of 30 ft/s at the top of the loop.  How 
high should the hill be?  
 
Trigonometric ratios are used is many real-life 
careers. Some of these include astronomers, 
architects, surveyors, engineers, and carpenters. 
 
Technology Integration (Pythagorean Theorem): 
http://mste.illinois.edu/dildine/sketches/pythagorean.html 
 
Technology Integration (Radical Expressions): 
https://www.ixl.com/math/algebra-1/simplify-radical-
expressions 
 
https://www.ixl.com/math/algebra-1/multiply-radical-
expressions 
 
https://www.ixl.com/math/algebra-1/add-and-subtrac
t-radical-expressions 

Standard A 
Rewrite rational expressions 

Big Ideas: 
Students should be able to simplify rational expressions using addition, subtraction, multiplication and 
division.  
 
Students should be able to graph a simple rational function and determine the domain of the function. 
 

Essential Questions 
 

Enduring Understandings 
 

● How do you simplify rational expressions 
under multiplication and division? 

 
● How do you simplify rational expressions 

under addition and subtraction? 
 

● Apply rules of fractions to rational 
expressions and factor both the numerator 
and denominator in order to cross cancel. 

 
● A rational function is a function of the form 

 , where the denominator does           y = polynomial
polynomial  

not 

http://mste.illinois.edu/dildine/sketches/pythagorean.html
https://www.ixl.com/math/algebra-1/simplify-radical-expressions
https://www.ixl.com/math/algebra-1/simplify-radical-expressions
https://www.ixl.com/math/algebra-1/multiply-radical-expressions
https://www.ixl.com/math/algebra-1/multiply-radical-expressions
https://www.ixl.com/math/algebra-1/add-and-subtract-radical-expressions
https://www.ixl.com/math/algebra-1/add-and-subtract-radical-expressions


 
  

● What are the characteristics of the graph of 
a rational function? 

 

            equal O.  The most basic rational function 
is .y = x

1  
 

● The domain of a rational function excludes 
values that make the denominator 0. 

 
 

Areas of Focus 
(Cumulative Progress Indicators) 

Examples, Outcomes, and Assessments 
 

A-APR 6. Rewrite simple rational expressions in 
different forms. 

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.) 

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

 

 

1. Simplify each. 

a.  

b.  
 

c.  

d.  
 
2.  Graph  and determine the domain.f (x) =  x

x+1  
 
Technology Integration 
https://www.ixl.com/math/algebra-1/rational-functi
ons-asymptotes-and-excluded-values 
 
https://www.ixl.com/math/algebra-1/multiply-and-
divide-rational-expressions 
 
 
Media Literacy 
To take sharp, clear picture, a photographer must 
focus the camera precisely.  The distance from 
the object to the lens p and the distance from the 
lens to the film q must be accurately calculated to 
ensure a sharp image.  The focal length of the 
lens is f.  
 
The formula that related these measures is 

.  Katanya has a camera with a focal 
length of 10cm.  If the lens is 12cm from the film, 
how far should the dog be from the lens so that 
the picture will be in focus? 

https://www.ixl.com/math/algebra-1/rational-functions-asymptotes-and-excluded-values
https://www.ixl.com/math/algebra-1/rational-functions-asymptotes-and-excluded-values
https://www.ixl.com/math/algebra-1/multiply-and-divide-rational-expressions
https://www.ixl.com/math/algebra-1/multiply-and-divide-rational-expressions


Unit 10: Statistics 
 

Standard S 
Interpreting Categorical and Quantitative Data 

Big Ideas: 
Students should be able to gather and display data appropriately to reach conclusions and answer 
questions. 
 
Students will summarize, represent, and interpret data on a single count or measurement variable. 
 
Students will summarize, represent, and interpret data on two categorical and quantitative variables. 
 

Essential Questions 
 

Enduring Understandings 
 

● How can different data displays effect 
analyses of the data? 

 
● What are possible correlations for data? 

 
 

● How are predictions made?  
 

● Based on context, one display may be 
more appropriate than another to illustrate 
data.  For example, it may be clearer to 
see the percentage students spend on 
daily activities in a pie chart rather than a 
bar graph. 

 
● If the data show a linear relationship, there 

can either be a positive or a negative 
correlation.  Also with a linear relationship, 
a line of best fit can be determined and 
drawn.  

 
● Data can also follow a normal distribution 

curve. 
 

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

 
Areas of Focus 

(Cumulative Progress Indicators) 
Examples, Outcomes, and Assessments 

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

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

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

 

Examples: 
 
1. Seven students were asked to record the 
number of hours spent using the internet per 
week.  The hours were {8, 9, 8, 9, 7, 9, 6}. 
Compute the standard deviation of this data. 
 
2. Describe a set of data that would show a 
negative correlation.  Include a sketch of the 
graph of the data with a possible line of best fit. 
 
3. In the third quarter, Chris’s test average was 
84%, quiz average 92%, and classwork 94%.  If 
tests are weighted 60%, quizzes 30%, and 



 
Curricular Addendum 

 

S-ID 6. Represent data on two quantitative 
variables on a scatter plot, and describe how the 
variables are related. 
 
 
S-IC 1. Understand statistics as a process for 
making inferences about population parameters 
based on a random sample from that population. 
 
S-IC 3. Recognize the purposes of and differences 
among sample surveys, experiments, and 
observational studies; explain how randomization 
relates to each. 
 
 
A-SID 7-9. Interpret linear models 

classwork 10%, compute Chris’s final average for 
the third quarter. 
 
4. A shoe manufacturer wants to check the 
quality of its shoes.  Every hour, 20 pairs of 
shoes are taken off the assembly line and 
checked.  Is this sample biased or unbiased? 
 
Interdisciplinary Connections: 
Students can study the history of statistics as it 
relates to other mathematics.  Compared to many 
topics that students have learned, statistics will 
be the youngest branch of mathematics as it has 
been shaped by technology. 
 
Technology Integration: 
Students will use the random integer generator 
on the graphing calculator to make predictions. 
 
Media Literacy Integration: 
Students can explore specific statistics presented 
in national news reports to discuss how samples 
can be biased. 
 
Global Perspectives: 
Students can research the central limit theorem 
and its correlation to examples in nature. 
 

Career-Ready Practices 
CRP1: Act as a responsible and contributing citizen 
and employee.  
CRP2: Apply appropriate academic and technical 
skills.  
CRP3: Attend to personal health and financial 
well-being.  
CRP4: Communicate clearly and effectively and with 
reason.  
CRP5: Consider the environmental, social and 
economic impacts of decisions.  
CRP6: Demonstrate creativity and innovation.  
CRP7: Employ valid and reliable research strategies.  
CRP8: Utilize critical thinking to make sense of 
problems and persevere in solving them.  
CRP9: Model integrity, ethical leadership and effective 
management.  
CRP10: Plan education and career paths aligned to 
personal goals.  
CRP11:. Use technology to enhance productivity.  
CRP12: Work productively in teams while using 

Interdisciplinary Connections 
● Close Reading of works of art, music lyrics, 

videos, and advertisements 
● Use Standards for Mathematical Practice  and 

Cross-Cutting Concepts in science to support 
debate/inquiry across thinking processes 

 
Technology Integration 
Ongoing: 

● Listen to books on CDs, Playaways, videos, or 
podcasts if available. 

● Use document camera or overhead projector 
for shared reading of texts. 

 
   Other: 

● Use Microsoft Word, Inspiration, or SmartBoard 
Notebook software to write the words from 
their word sorts. 

● Use available technology to create concept 
maps of unit learning. 

https://www.google.com/search?q=standards+for+mathematical+practice&safe=active&source=lnms&tbm=isch&sa=X&ved=0ahUKEwioyYblvuLaAhXoSt8KHfjRDaAQ_AUICigB&biw=1440&bih=826#imgrc=cYtjLR-CYJNstM:
http://ngss.nsta.org/CrosscuttingConceptsFull.aspx


 
 

cultural global competence. 
Instructional Strategies: 

Supports for English Language Learners: 

 
from https://wida.wisc.edu 

 

Media Literacy Integration 
● Use multiple forms of print media (including 

books, illustrations/photographs/artwork, 
video clips, commercials, podcasts, 
audiobooks, Playaways, newspapers, 
magazines) to practice reading and 
comprehension skills. 

 
Global Perspectives 

● The Global Learning Resource Library 
 
Differentiation Strategies: 

 

Accommodations  Interventions  Modifications 

Allow for verbal 
responses  

Multi-sensory 
techniques 

Modified tasks/ 
expectations 

Repeat/confirm 
directions  

Increase task 
structure (e.g., 
directions, checks for 
understanding, 
feedback) 

Differentiated 
materials 

Permit response 
provided via 
computer or 
electronic device 

Increase opportunities 
to engage in active 
academic responding 
(e.g., writing, reading 
aloud, answering 
questions in class) 

Individualized 
assessment tools 
based on student 
need 

Audio Books  Utilize prereading 
strategies and 
activities: previews, 
anticipatory guides, 
and semantic 
mapping 

Modified assessment 
grading 

https://wida.wisc.edu/
http://globallearning.ascd.org/lp/editions/global-continuum/resources.html

