
HIGLEY UNIFIED SCHOOL DISTRICT 
INSTRUCTIONAL ALIGNMENT 

 

8th Grade Algebra 1 Fourth Quarter 

Module 4: Polynomial and Quadratic Expressions, Equations and Functions (30 days) 
Unit 9:  Pythagorean Theorem 

This unit provides further motivation and context for using square roots. In future math courses, the Pythagorean theorem will continue to play an important role.  

 

Big Idea: 

• Right triangles have a special relationship among the side lengths which can be represented by a model and a formula. 
• The Pythagorean Theorem can be used to find the missing side lengths in a coordinate plane and real-world situations. 
• The Pythagorean Theorem and its converse can be proven. 
• Rounded object volume can be calculated with specific formulas. 
• Pi is necessary when calculating volume of rounded objects. 

Essential 
Questions: 

• Why does the Pythagorean Theorem apply only to right triangles? 
• How does the knowledge of how to use right triangles and the Pythagorean Theorem enable the design and construction of such 

structures as a properly pitched roof, handicap ramps to meet code, structurally stable bridges, and roads? 
• How can the Pythagorean Theorem be used for indirect measurement? 

Vocabulary Legs of a triangle, hypotenuse, right triangle, Pythagorean theorem, Pythagorean triple, converse of Pythagorean theorem, square root 

G
rade 

Cluster 

Standard 

Common Core Standards Explanations & Examples Comments 

8 G.B 6 B.Understand and apply the Pythagorean 
Theorem 

Explain a proof of the Pythagorean Theorem and its 
converse. 

8.MP.3. Construct viable arguments and critique the 
reasoning of others. 

8.MP.4. Model with mathematics. 

8.MP.6. Attend to precision. 

Using models, students explain the Pythagorean Theorem, 
understanding that the sum of the squares of the legs is equal to the 
square of the hypotenuse in a right triangle.  Students also understand 
that given three side lengths with this relationship forms a right 
triangle. 
 
 
Example 1: 
The distance from Jonestown to Maryville is 180 miles, the distance 
from Maryville to Elm City is 300 miles, and the distance from Elm City 
to Jonestown is 240 miles.  Do the three towns form a right triangle?  

Understanding, modeling, 
and applying (MP.4) the 
Pythagorean theorem 
and its converse require 
that students look for and 
make use of structure 
(MP.7) and express 
repeated reasoning 
(MP.8). Students also 
construct and critique 
arguments as they 
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8.MP.7. Look for and make use of structure. Why or why not? 
 
Solution:  If these three towns form a right triangle, then 300 would be 
the hypotenuse since it is the greatest distance. 
1802 + 2402 = 3002 
32400 + 57600 = 90000 
90000 = 90000 ✓ 
 These three towns form a right triangle. 
 

explain a proof of the 
Pythagorean Theorem 
and its converse  
(MP.3).  
 

8 G.B 7 B.Understand and apply the Pythagorean 
Theorem 

Apply the Pythagorean Theorem to determine 
unknown side lengths in right triangles in real-world 
and mathematical problems in two and three 
dimensions. 

8.MP.1. Make sense of problems and persevere in 
solving them. 

8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

Apply the Pythagorean Theorem to determine unknown side lengths in 
right triangles in real-world and mathematical problems in two and 
three dimensions. 
 
Example 1: 
The Irrational Club wants to build a tree house.  They have a 9-foot 
ladder that must be propped diagonally against the tree.  If the base of 
the ladder is 5 feet from the bottom of the tree, how high will the tree 
house be off the ground? 
 

 
Example 2: 
 Find the length of d in the figure to the right if a = 8 in., b = 3 in. and 
 c = 4in. 
 
Solution: 
First find the distance of the hypotenuse of the triangle formed with 
legs a and b. 
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The √73 is the length of the base of a triangle with c as the other leg 
and d is the hypotenuse.  To find the length of d: 

 
 
Based on this work, students could then find the volume or surface 
area. 
 

8 G.B 8 B.Understand and apply the Pythagorean 
Theorem 

Apply the Pythagorean Theorem to find the distance 
between two points in a coordinate system. 

8.MP.1. Make sense of problems and persevere in 
solving them. 

8.MP.2. Reason abstractly and quantitatively. 

8.MP.4. Model with mathematics. 

One application of the Pythagorean Theorem is finding the distance 
between two points on the coordinate plane.   Students build on work 
from 6th grade (finding vertical and horizontal distances on the 
coordinate plane) to determine the lengths of the legs of the right 
triangle drawn connecting the points.  Students understand that the 
line segment between the two points is the length of the hypotenuse. 
NOTE:  The use of the distance formula is not an expectation. 
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8.MP.5. Use appropriate tools strategically. 

8.MP.6. Attend to precision. 

8.MP.7. Look for and make use of structure. 

 

 

 
Example 2: 
Find the distance between (-2, 4) and (-5, -6). 
Solution: 
The distance between -2 and -5 is the horizontal length; the distance 
between 4 and -6 is the vertical distance. 
Horizontal length:  3 
Vertical length:  10 
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Students find area and perimeter of two-dimensional figures on the 
coordinate plane, finding the distance between each segment of the 
figure. (Limit one diagonal line, such as a right trapezoid or 
parallelogram) 
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8th Grade Algebra 1 Fourth Quarter 

Module 4: Polynomial and Quadratic Expressions, Equations and Functions (30 days) 
Unit 10:  Quadratic Equations 

This unit focuses on quadratic equations in one variable (A-CED.A.1) that arise from quadratic functions. Students learn to solve these equations by graphing, factoring, and 
completing the square, and they see how the solution methods are connected as they connect the roots of an equation, the x-intercepts of a graph, and the zeros of a function. It 
also introduces students to the quadratic formula as a method for solving quadratic equations.  
 

Big Idea: 
• Quadratic equations can be solved by graphing, factoring, and completing the square. 

Essential 
Questions: 

• What are the different ways to solve quadratic equations and when is each appropriate? 

Vocabulary Quadratic equation, completing the square, quadratic formula, discriminant 

Standard Common Core Standards Explanations & Examples Comments 

N.RN.B.3 B. Use properties of rational and irrational 
numbers.  

Explain why the sum or product of two rational 
numbers is rational; that the sum of a rational number 
and an irrational number is irrational; and that the 
product of a nonzero rational number and an irrational 
number is irrational.  

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

Since every difference is a sum and every quotient is a product, this 
includes differences and quotients as well. Explaining why the four 
operations on rational numbers produce rational numbers can be a 
review of students understanding of fractions and negative numbers. 
Explaining why the sum of a rational and an irrational number is 
irrational, or why the product is irrational, includes reasoning about 
the inverse relationship between addition and subtraction (or between 
multiplication and addition). 

Example: 

Explain why the number 2π must be irrational, given that π is irrational. 
Answer: if 2π were rational, then half of 2π would also be rational, so π 
would have to be rational as well. 
 
N.RN.3  Know and justify that when adding or multiplying two rational 
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numbers the result is a rational number 
 
N.RN.3  Know and justify that when adding a rational number and an 
irrational number the result is irrational. 
 
N.RN.3  Know and justify that when multiplying of a nonzero rational 
number and an irrational number the result 
is irrational 
 

A.REI.B.4 B. Solve equations and inequalities in one 
variable  

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. 
Derive the quadratic formula from this form. 

b. Solve quadratic equations by inspection (e.g., for x   = 
49), taking square roots, completing the square, the 
quadratic formula and factoring, as appropriate to the 
initial form of the equation. Recognize when the 
quadratic formula gives complex solutions and write 
them as a ± bi for real numbers a and b.  

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

Students should solve by factoring, completing the square, and using 
the quadratic formula. The zero product property is used to explain 
why the factors are set equal to zero. Students should relate the value 
of the discriminant to the type of root to expect. A natural extension 
would be to relate the type of solutions to ax2 + bx + c = 0  to the 
behavior of the graph of  y  = ax2 + bx + c . 

 
Are the roots of 2x2 + 5 = 2x real or complex? How many roots does it 
have? Find all solutions of the equation. 

• What is the nature of the roots of x2 + 6x + 10 = 0? Solve the 
equation using the quadratic formula and completing the 
square. How are the two methods related? 
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8th Grade Algebra 1 Fourth Quarter 

Module 5: A Synthesis of Modeling with Equations and Functions (20 days) 
Unit 11:  Quadratic Functions 

In this module, students consider quadratic functions, comparing the key characteristics of quadratic functions to those of linear and exponential functions. Students learn through 
repeated reasoning to anticipate the graph of a quadratic function by interpreting the structure of various forms of quadratic expressions. In particular, they identify the real 
solutions of a quadratic equation as the zeros of a related quadratic function. Students expand their experience with functions to include more specialized functions—absolute 
value, step, and those that are piecewise-defined.  Students select from among these functions to model phenomena using the modeling cycle. 
 
This unit builds on students’ previous exposure to quadratic functions, focusing on how to build quadratic functions that model real-world situations. Students learn how to use the 
method of completing the square to transform quadratic function rules to understand the behavior of the function. This unit provides opportunities for students to continue to 
engage with a number of standards they have encountered previously. They will work with A-SSE.A.1 and A-SSE.A.2 as they interpret and use the structure in quadratic expressions 
to understand quadratic functions. They will create and represent quadratic equations in two variables (A-CED.2 and A-REI.10), apply function notation in the context of quadratic 
functions (F-IF.A.2), relate the domain of a quadratic function to its graph (F-IF.B.5) and compare properties of quadratic functions represented in different ways (F-IF.C.9). They will 
build quadratic functions to model relationships between two quantities (F-BF.A.1a) and continue their study of transformations as they explore how changes in different 
parameters affect the graph of y = x2 (F-BF.B.3).  
 
In this unit, students will investigate data that can be modeled with quadratic functions and will create algebraic representations of those models that precisely communicate 
different characteristics of the situation being modeled (MP.4, MP. 6). They may choose to use graphing technology to explore transformations or to fit quadratic functions to data 
(MP.5) They will make use of the structure of different quadratic expressions to make sense of the situations being modeled (MP.7).  

Big Idea: 
• The characteristics of quadratic functions and their representations are useful in solving real-world problems. 
• Linear, quadratic, and exponential relationships are algebraic functions which allow us to organize data and make decisions in our world. 

Essential 
Questions: 

• What are the characteristics of a quadratic function? 
• How are quadratic functions used to model, analyze and interpret mathematical relationships? 
• How do I recognize a quadratic function from an equation, table and graph? 
• How do quadratic functions model real-world problems and their solutions? 
• How does the graph of a quadratic function relate to its algebraic equation? 

Vocabulary Quadratic function, parabola, vertex, axis of symmetry, focus, zero, maximum value, minimum value, vertex form 

Standard Common Core Standards Explanations & Examples Comments 
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N.Q.A.3 A.Reason qualitatively and units to solve 
problems 
Choose a level of accuracy appropriate to limitations on 
measurement when reporting quantities. 

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

N.Q.3  Determine the accuracy of values based on their limitations in 
the context of the situation. N.Q.3  Determine the 

accuracy of values based 
on their limitations in the 
context of the situation. 
 

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

b. Complete the square in a quadratic expression to 
reveal the maximum or minimum value of the 
function it defines.  

 

HS.MP.7. Look for and make use of structure. 

Students will use the properties of operations to create equivalent 
expressions. 
Examples: 

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

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

o 

3 2 4

2 3

(2 ) (3 )
( )

x x
x  

 

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

Explain why the x-coordinates of the points where the 
graphs of the equations  
y = f(x) and y = g(x) intersect are the solutions of the 
equation 
 f(x) = g(x); find the solutions approximately, e.g., using 
technology to graph the functions, make tables of 
values, or find successive approximations. Include cases 
where f(x) and/or g(x) are linear, polynomial, rational, 
absolute value, exponential, and logarithmic functions. 
 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

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

• Given the following equations determine the x value that 
results in an equal output for both functions. 

1)3()(

23)(
2 −+=

−=

xxg

xxf
 

A.REI.11  Explain why the 
intersection of y = f(x) 
and y = g(x) is the 
solution of f(x) = g(x) for 
any combination of 
linear, polynomial, 
rational, absolute value, 
exponential, and 
logarithmic functions. 
Find the solution(s) by: 
Using technology to 
graph the equations and 
determine their point of 
intersection, Using tables 
of values, or 
Using successive 
approximations that 
become closer and closer 
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to the actual value. 
 

F.IF.B.4 B. Interpret functions that arise in applications in 
terms of the context  

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. 

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.6. Attend to precision. 

Students may be given graphs to interpret or produce graphs given an 
expression or table for the function, by hand or using technology.  
Examples:  

• A rocket is launched from 180 feet above the ground at time t 
= 0. The function that models this situation is given by h = – 
16t2 + 96t + 180, where t is measured in seconds and h is 
height above the ground measured in feet. 
o What is a reasonable domain restriction for t in this 

context? 
o Determine the height of the rocket two seconds after it 

was launched. 
o Determine the maximum height obtained by the rocket. 
o Determine the time when the rocket is 100 feet above the 

ground. 
o Determine the time at which the rocket hits the ground. 
o How would you refine your answer to the first question 

based on your response to the second and fifth 
questions? 
 

F.IF.4 Given a function, identify key features in graphs and tables 
including: intercepts; intervals where the function is increasing, 
decreasing, positive, or negative; relative maximums and minimums; 
symmetries; end behavior; and periodicity. 
F.IF.4 Given the key features of a function, sketch the graph. 

Students return to F‐
IF.B.4, F‐IF.C.7a, and S‐
ID.B.6a as they analyze 
graphs of quadratic 
functions and fit 
quadratic models to data.  
 

F.IF.B.5 B. Interpret functions that arise in applications in 
terms of the context  

Relate the domain of a function to its graph and, where 
applicable, to the quantitative relationship it describes. 
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 the function. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 

F.IF.5 Given the graph of a function, determine the practical domain of 
the function as it relates to the numerical relationship it describes. 
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HS.MP.6. Attend to precision. 

F.IF.B.6 B. Interpret functions that arise in applications in 
terms of the context  

Calculate and interpret the average rate of change of a 
function (presented symbolically or as a table) over a 
specified interval. Estimate the rate of change from a 
graph. 
 
HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

F.IF.6 Calculate the average rate of change over a specified interval of a 
function presented symbolically or in a table. 
F.IF.6 Estimate the average rate of change over a specified interval of a 
function from the function’s graph. 
F.IF.6 Interpret, in context, the average rate of change of a function 
over a specified interval. 
 
Tasks have a real-world context. 

In Algebra I, tasks are 
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.C.7AB C. Analyze functions using different 
representations  
 
 Graph functions expressed symbolically and show key 
features of the graph, by hand in simple cases and using 
technology for more complicated cases. 

a. Graph linear and quadratic functions and show 
intercepts, maxima, and minima.  

b. Graph square root, cube root, and piecewise-
defined functions, including step functions and 
absolute value functions. 

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

Key characteristics include but are not limited to maxima, minima, 
intercepts, symmetry, end behavior, and asymptotes. Students may 
use graphing calculators or programs, spreadsheets, or computer 
algebra systems to graph functions. 
F.IF.7 Graph functions expressed symbolically and show key features of 
the graph.  Graph simple cases by hand, and use technology to show 
more complicated cases including: 
F.IF.7a Linear functions showing intercepts, quadratic functions 
showing intercepts, maxima, or minima. 
F.IF.7b Square root, cube root, and piecewise-defined functions, 
including step functions and absolute value functions. 
 

Students return to F‐
IF.B.4, F‐IF.C.7a, and S‐
ID.B.6a as they analyze 
graphs of quadratic 
functions and fit 
quadratic models to data.  
 

F.IF.C.8A C. Analyze functions using different 
representations  
 
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 

F.IF.8 Write a function in equivalent forms to show different properties 
of the function. 
F.IF.8 Explain the different properties of a function that are revealed by 
writing a function in equivalent forms. 
 
F.IF.8a Use the process of factoring and completing the square in a 
quadratic function to show zeros, extreme values, and symmetry of the 
graph, and interpret these in terms of a context. 
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in terms of a context.  

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

F.IF.C.9 C.Analyze functions using different 
representation 
Compare properties of two functions each represented 
in a different way (algebraically, graphically, 
numerically in tables, or by verbal descriptions). For 
example, given a graph of one quadratic function and 
an algebraic expression for another, say which has the 
larger maximum. 
 
HS.MP.6. Attend to precision. 
HS.MP.7. Look for and make use of structure. 

Example: 
• Examine the functions below. Which function has the larger 

maximum? How do you know? 

2082)( 2 +−−= xxxf                                                                        

 

In Algebra I, tasks are 
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.BF.B.3 Build new functions from existing functions 
 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. Experiment with cases and illustrate an 
explanation of the effects on the graph using 
technology. Include recognizing even and odd functions 
from their graphs and algebraic expressions for them. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 

Students will apply transformations to functions and recognize 
functions as even and odd. Students may use graphing calculators or 
programs, spreadsheets, or computer algebra systems to graph 
functions. 
Examples: 

• Is f(x) = x3 - 3x2 + 2x + 1 even, odd, or neither? Explain your 
answer orally or in written format. 

• Compare the shape and position of the graphs of f (x) = x2

and g(x ) = 2x 2 , and explain the differences in terms of the 
algebraic expressions for the functions. 

In Algebra I, identifying 
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) is 
limited to linear and 
quadratic functions. 
Experimenting with cases 
and illustrating an 
explanation of the effects 
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HS.MP.7. Look for and make use of structure. 

 

on the graph using 
technology is 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. Tasks do not 
involve recognizing even 
and odd functions. 

F.LE.A.3 Construct and compare linear, quadratic, 
and exponential models and solve problems 
Observe using graphs and tables that a quantity 
increasing exponentially eventually exceeds a quantity 
increasing linearly, quadratically, or (more generally) as 
a polynomial function. 

HS.MP.2. Reason abstractly and quantitatively. 

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

F.LE.3 Make the 
connection, using graphs 
and tables, that a 
quantity increasing 
exponentially eventually 
exceeds a quantity 
increasing linearly, 
quadratically, or any 
other polynomial 
function. 
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S.ID.B.6A B. Summarize, represent, and interpret data on 
two categorical and quantitative variables  

Represent data on two quantitative variables on a 
scatter plot, and describe how the variables are related.  

a. Fit a function to the data; use functions fitted to data 
to solve problems in the context of the data. Use given 
functions or choose a function suggested by the context. 
Emphasize linear, quadratic, and exponential models.  

HS.MP.2. Reason abstractly and quantitatively. 
HS.MP.3. Construct viable arguments and critique the 
reasoning of others. 
HS.MP.4. Model with mathematics. 
HS.MP.5. Use appropriate tools strategically. 
HS.MP.7. Look for and make use of structure. 
HS.MP.8. Look for and express regularity in repeated 
reasoning. 

 

Students return to F‐
IF.B.4, F‐IF.C.7a, and S‐
ID.B.6a as they analyze 
graphs of quadratic 
functions and fit 
quadratic models to data.  
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