FAYETTE COUNTY PUBLIC SCHOOLS
Unit Framework for Algebra 2
Topic 2
Big Idea

Quadratic Functions and Equations
Students will extend previous understanding of quadratic functions.

What enduring understandings
are essential for application to
new situations within or beyond
this content?

Students will identify different forms of quadratic functions and their
key features.
Students will explore complex numbers and solve problems with
complex numbers.

Essential Question(s)
What questions will provoke and
sustain student engagement
while focusing learning?

Power Standard(s)
Which standards provide
endurance beyond the course,
leverage across multiple
disciplines, and readiness for the
next level?

Students will learn different methods for solving quadratic equations.
How do you use quadratic functions to model situations and solve
problems?
Enduring Understandings
All quadratic functions are transformations of the parent function f(x)
= 𝑥2 . The vertex from of the quadratic function highlights the key
features of the function’s graph and shows how the graph of the
parent function can be transformed.
Standards for Mathematical Practice
1. Make sense of problems and persevere in solving them
2. Reason abstractly and quantitatively
3. Construct viable arguments and critique the reasoning of
others
4. Model with mathematics
5. Use appropriate tools strategically
6. Attend to precision
7. Look for and make use of structure
8. Look for and express regularity in repeated reasoning

Supporting Standard(s)
Which related standards will be
incorporated to support and
enhance the enduring
standards?

Teaching and Learning

Standards for Mathematical Content
KY.HS.N.7 Understanding properties of complex numbers.
a. Know there is a complex number i such that i2 = –1 and every
complex number has the form a + bi with a, and b real.
b. Use the relation i2 = –1 and the commutative, associative and
distributive properties to add, subtract and multiply complex
numbers.
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c. (+) Find the conjugate of a complex number and use it to find
the quotient of complex numbers.
MP.7, MP.8
Students understand that the complex number system provides
solutions to the equation 𝑥2 + 1 = 0 and higher-degree equations.
Students understand the complex conjugate as the pair of binomial
complex factors, (a + bi) (a – bi), whose product is a difference of
squares: a2+b2, which is a real number. Students understand that the
denominator of a fraction can be resolved of an imaginary number
by multiplying by both the numerator and the denominator by the
conjugate of the denominator.
KY.HS.N.9 Solve quadratic equations with real coefficients that have
complex solutions.
MP.1, MP.2
Students use the Quadratic Formula to solve for complex solutions.
Students recognize that when a quadratic equation yields complex
solutions its graph does not cross the x-axis.
KY.HS.A.2 Use the structure of an expression to identify ways to rewrite
it and consistently look for opportunities to rewrite expressions in
equivalent forms.
MP.7, MP.8
Students see x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a difference of
squares factored as (x2 – y2)(x2 + y2). Additionally, students see there
are three commonly used forms for a quadratic expression:
Standard form
Factored form
Vertex form
and can identify when one form might be more useful than another
KY.HS.A.3 Choose and produce an equivalent form of an expression
to reveal and explain properties of the quantity represented by the
expression. ★
b. Factor a quadratic expression to reveal the zeros of the
function it defines.
d. (+) Complete the square in a quadratic expression to reveal
the maximum or minimum value of the function it defines.
MP.5, MP.7
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Students recognize the connection between the zero product
property and solving a quadratic in one variable by setting factored
expressions equal to zero.
Students recognize being able to complete the square allows them
to identify the coordinates of the maximum or minimum value more
easily than when the quadratic is in standard form and there are pros
and cons of each equivalent form.
KY.HS.A.13 Create equations in two or more variables to represent
relationships between quantities; graph equations on coordinate
axes with labels and scales.
MP.2, MP.5
Students solve systems of equations with two or more variables to
solve problems in the real world setting.
KY.HS.A.19 Solve quadratic equations in one variable.
a. Solve quadratic equations by taking square roots, 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.
b. (+) 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.
c. (+) Solve quadratic equations by completing the square.
MP.1, MP.8
Students observe that methods for solving quadratic equations are
interrelated and certain situations may more appropriately call upon
one method as opposed to the other methods. Students understand
completing the square involves factoring and the quadratic formula
is nothing more than an encapsulation of the method of completing
the square. While all students are not required to be able to use
completing the square as a method for solving quadratic equations,
exposure to this method is needed to explain how the quadratic
formula is derived.
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KY.HS.A.21 Solve a simple system consisting of a linear equation and a
quadratic equation in two variables algebraically and graphically.
MP.3, MP.6
Students utilize algebra techniques and graphical representations to
determine points of intersection between lines and parabolas that
indicate solution sets for a system of linear and quadratic equations.
KY.HS.A.24 Justify that the solutions of the equations f(x) = g(x) are the
x-coordinates of the points where the graphs of y = f(x) and y = g(x)
intersect. Find the approximate solutions graphically, using
technology or tables. ★
MP.3, MP.5
Students justify solutions for equations which Include cases where f(x)
and/or g(x) are linear, polynomial.★
KY.HS.F.1 Understand properties and key features of functions and the
different ways functions can be represented.
c. 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.
MP.2, MP.4, MP.7
A function is often described and understood in terms of the output
behavior, or over what input values is it increasing, decreasing, or
constant. Important questions include, “For what input values is the
output value positive, negative, or 0? What happens to the output
when the input value gets very large in magnitude?” Graphs become
useful representations for understanding and comparing functions
because these behaviors are often easy to see in the graphs of
functions. Key features include, but are not limited to: intercepts;
intervals where the function is increasing, decreasing, or remaining
constant; relative maxima and minima; symmetries; end behavior;
periodicity.
KY.HS.F.8 Understand the effects of transformations on the graph of a
function.
a. 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.
Teaching and Learning

Revised 2020

4

FAYETTE COUNTY PUBLIC SCHOOLS
Unit Framework for Algebra 2
b. Experiment with cases and illustrate an explanation of the
effects on the graph using technology.
MP.3, MP.5
Learning Intentions
What must students learn by the
end of the unit?








Assessing Learning
What must students be able to
do by the end of the unit to
demonstrate their mastery of the
learning intentions?

Essential Vocabulary
What vocabulary must students
know to understand and
communicate effectively about
this content?

Create and graph quadratic functions in vertex form by
identifying and interpreting the key features.
Rewrite quadratic functions in vertex form using the standard
form.
Interpret key features of the graph of a quadratic function.
Rewrite quadratic functions in standard form.
Rewrite quadratic functions in factored form.
Identify key features of quadratic equations.

Students who demonstrate understanding can…
 Create quadratic functions in vertex form to represent
relationships between variables as shown in their graphs.
 Write quadratic equations in vertex, standard, and factored
forms.
 Use different forms of quadratic equations to identify key
features and find the zeros of quadratic functions.
 Solve quadratic equations using factoring, completing the
square, and the Quadratic Formula.
Essential Vocabulary
Vertex
Parabola
Quadratic function
Vertex form of a quadratic function
Standard form of a quadratic function
Zero of a function
Zero product property
Perfect square trinomial
Completing the square
Radicand
Discriminant
Quadratic Formula

Common Core Glossary

http://www.corestandards.org/Math/Content/mathematicsglossary/glossary/
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Subject
Unit 2
Summative Assessment of Learning

Algebra 2
Quadratic Functions and Equations

In what way will students meet the
performance expectations to
demonstrate mastery of the
standards?

Learning
Intentions

Success
Criteria

What do we
intend students
to learn?

How will students
achieve the
learning
intentions?

Learning Activities
What well-designed progression
of learning tasks will
intellectually engage students
in challenging content?

Formal Formative Assessments
What is the evidence to show
students have learned the lesson
objective and are progressing
toward mastery of the learning
intentions?

Integration Standards
What standards from other
disciplines will enrich the learning
experiences for the students?
Resources
What resources will be utilized to
enhance student learning?
Instructional Strategies
Which instructional strategies
should be considered to meet the
different needs of learners?

enVision Algebra 2 :
Topic 2 - Quadratic Functions and Equation
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