Introduction to Polynomial Functions
General Outcome: Develop algebraic and graphical reasoning through the study of relations.

SO 7: Represent data, using polynomial functions (of degree < 3), to solve problems. [C, CN, PS, V, T]

7.1. Describe, orally and in written form, the characteristics of a polynomial function by analyzing its graph.

7.2. Describe, orally and in written form, the characteristics of a polynomial function by analyzing its equation.

7.3. Match equations in a given set to their corresponding graphs.

7.4. Graph data, and determine the polynomial function that best approximates the data.

7.5. Interpret the graph of a polynomial function that models a situation, and explain the reasoning.

7.6. Solve, using technology, a contextual problem that involves data that is best represented by graphs of polynomial
functions, and explain the reasoning.

Mathematical Processes
e Communications [C]

e Connections [CN] Students are expected to make connections among mathematical ideas, other concepts in mathematics,
everyday experiences and other disciplines

e Problem Solving [PS] Students are expected to develop and apply new mathematical knowledge through problem solving

e Visualization [V] Students are expected to develop visualization skills to assist in processing information, making
connections and solving problems.

e Technology [T] Students are expected to select and use technology as a tool for learning and for solving problems

Polynomials -- Real Life Applications

Connection:

1. Organize students into groups of two. Have students search for data about sports, economics, science, or other topics of
interest. Direct them to enter portions of the data on a graphing calculator to see if the data can be modeled in a reasonable
way by a linear, quadratic, or cubic polynomial function. Students then record the equations for the models and sketch graphs
of the data points and models. Have students classify their models by degree and number of terms.



Exploring the Graphs of Polynomial Functions

Achievement Indicators:
7.1. Describe, orally and in written form, the characteristics of a polynomial function by analyzing its graph.

Lesson Links:
e Click here for a Notebook version of ERLC Lesson Link. Please use this lesson as a framework for your own teaching
environment.
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e General video for this lesson (Youtube Link)

Discovery Based Learning Ideas:

1. MATHLab (Ketsa) -- Click here

2. Algebra 2: Exploring Polynomials: Factors, Roots, and Zeros (Nspired Math Classroom) -- Click here

3. Communication ldea:
Have students associate the name of each polynomial with its degree. For example, a monomial relates to a monologue, or
speech by one person; and a quartic relates to a quartet, or singing group with four people.

Advanced Learners: Challenge students to explain why quad, meaning four, is the prefix in the word quadratic that describes
a second-degree polynomial.

4. Technology Activity Graphs of Polynomial Functions (Ketsa) -- Click here for Word Document and Click here for pdf copy
of the activity

5. Polynomial Function Investigation -- Barry

6. Building Connections - llluminations
This lesson focuses on having students make connections among different classes of polynomial functions by exploring the
graphs of the functions. The questions in the activity sheets allow students to make connections between the x-intercepts of
the graph of a polynomial and the polynomial's factors. This activity is designed for students who already have a strong
understanding of linear functions, some knowledge of quadratic functions, and what is meant by a polynomial function.



https://drive.google.com/file/d/1qQchf61dSaus8G_NJC54nqBmSfeZ3wwo/view?usp=sharing
https://drive.google.com/file/d/10DY_RDi_v4jmsONKoNKixSbdbvDVLC2m/view?usp=sharing
https://www.youtube.com/watch?v=VvgFhLRnYd4
https://drive.google.com/file/d/12CFuD7ySivlsX7JwK1QtfQutt38l03Vd/view?usp=sharing
https://education.ti.com/en/activity/detail/polynomials-factors-roots-and-zeroes
https://docs.google.com/document/d/1EcriZEr8G-hGC_MQO2UwelXgpWF9OaFX/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/1JNWIch3bDOBvBYcs-d1g49yrGRswek3i/view?usp=sharing
https://drive.google.com/file/d/1tJ80mSA7rSMi05-kCV_--Ib81uKaAZkc/view?usp=sharing
https://www.nctm.org/illuminations-members-only/?state=%2fClassroom-Resources%2fIlluminations%2fLessons%2fBuilding-Connections%2f

Characteristics of the Equations of Polynomial Functions

Achievement Indicators:
7.2. Describe, orally and in written form, the characteristics of a polynomial function by analyzing its equation.
7.3. Match equations in a given set to their corresponding graphs.

Lesson Links:
e Click here for a Notebook version of ERLC Lesson Link. Please use this lesson as a framework for your own teaching
environment.
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Characteristics of the Equations of Polynomial Functions -- (Youtube Link)

Assessment For Learning

Games:
1. Polynomial Match Up -- Barry

Open Ended Questions:
1. Write a third-degree polynomial function. Make a table of values and a graph. Find the x- and y-intercepts.
2. Write a polynomial function with the following features: it has three distinct zeros; one of the zeros is 1; and it opens from
lower right to upper left.

Communication:
1. Explain how to describe the graph of a polynomial function.
2. A cubic function of degree 3 can have three zeros. Explain how to use this fact to graph the function.
3. Explain why cubic functions are useful for interpolating between known data points.Why are they often not reliable for
extrapolating data?


https://drive.google.com/file/d/1TbO9Xofs0XoXGXSiSJGiSBseyqbu7m_L/view?usp=sharing
https://drive.google.com/file/d/1ITdg-CLr2otmtEULeoUwejvfyAtq47rS/view?usp=sharing
https://www.youtube.com/watch?v=sI3jkRUxvRI
https://drive.google.com/file/d/1zNjryzdGz68-Z_yiL_mmjEpB1oMblHgf/view?usp=sharing

Modelling Data with a Line of Best Fit

Achievement Indicators:
7.4. Graph data, and determine the polynomial function that best approximates the data.
7.5. Interpret the graph of a polynomial function that models a situation, and explain the reasoning.
7.6. Solve, using technology, a contextual problem that involves data that is best represented by graphs of polynomial
functions, and explain the reasoning.

Lesson Links:
e Click here for a Notebook version of ERLC Lesson Link. Please use this lesson as a framework for your own teaching
environment.
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Modelling Data with a Line of Best Fit

Modelling Data with a Curve of Best Fit

Achievement Indicators:
7.4. Graph data, and determine the polynomial function that best approximates the data.
7.5. Interpret the graph of a polynomial function that models a situation, and explain the reasoning.
7.6. Solve, using technology, a contextual problem that involves data that is best represented by graphs of polynomial
functions, and explain the reasoning.

Lesson Links:
e Click here for a Notebook version of ERLC Lesson Link. Please use this lesson as a framework for your own teaching
environment.
e Click here for a pdf version of the same ERLC Lesson Link.

Videos:
e Modelling Data with a Curve of Best Fit



https://drive.google.com/file/d/1UUO8kV9dLuOCs6GDdrAWvyHZBlO8TAgG/view?usp=sharing
https://drive.google.com/file/d/1UM8eTgf1TnCB2YTG_UonYKfZmQOtPc60/view?usp=sharing
https://www.youtube.com/watch?v=q47tLFAcRgU
https://drive.google.com/file/d/1x9ojaVI6Lksq_i5dpzHfUekAF-V8gw8h/view?usp=sharing
https://drive.google.com/file/d/1WtTWOrhxLaKHUoW5WN7T8Vrn6vDkUfsR/view?usp=sharing
https://www.youtube.com/watch?v=GBXe4CCkGvU

Assessment For Learning

Hands On Investigation:

1. Drop Lab Lab -- Teacher Notes | Student Worksheet
2. Holey Cub Lab -- Teacher Notes | Student Worksheet


https://docs.google.com/document/d/1uOI0B4tZXWd7OLKdihASSpIqfs1_zZRu/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://docs.google.com/document/d/1valnFZpfEh6ylWEtceHDnGbBDFIITs3V/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://docs.google.com/document/d/1hkh3WGqSHIOBBu8FywIe3T7WnK0c2Cc0/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://docs.google.com/document/d/1OsNGs8pTiv-bBOwwaKOtZsgKwlYF3pLI/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
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