What’s in a name? – Functions
Lesson 2 -- Definitions, Representations, and Attributes of Functions
Objectives:
Students will be able to:
 Identify whether a given representation is a function
 Identify the domain, range, zeros, infinite behavior, and other key features of a function
 Read and interpret functions in symbolic form, graphs, and tables
 Use function notation
 Evaluate functions at a given point using function notation
Standards:
A2.1 Definitions, Representations, and Attributes of Functions
A2.1.1 Determine whether a relationship (given in contextual, symbolic, tabular, or
graphical form) is a function and identify its domain and range
A2.1.2 Read, interpret, and use function notation and evaluate a function at a value in its
domain
A2.1.3 Represent functions in symbols, graphs, tables, diagrams, or words and translate
among representations
A2.1.6 Identify the zeros of a function, the intervals where the values of a function are
positive or negative, and describe the behavior of a function as x approaches
positive or negative infinity, given the symbolic and graphical representations
A2.1.7 Identify and interpret the key features of a function from its graph or its
formula(s)
What students already know:
Students will know how to read and interpret functions (in the form of y = ), graphs,
tables, and story problems. They will have little other knowledge of functions.
What students are learning / practicing:
Students will practice identifying functions, transferring between the different
representations of functions, using function notation, and analyzing features of functions
from each representation
What students still need to learn:
Students have yet to learn about different functions of families and how their graphs can
be transformed. They will use the skills they learn in this lesson to help with families of
functions.
Materials:


Student Page attached

Preparation:


The teacher should complete the student page
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Ways to assist students who are struggling:
 Visit similar problems with polynomials and simpler functions
 Review the definitions and provide examples of domain, range, zeros, etc.
Ways to assist students who are excelling:
 Encourage students to dive deeper into the functions
 Have students alter their function in one way and compare it to the original
 Have students think of real world situations that can be represented in a table, graph, or
symbolic form and translate them to the others
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"What's in a name? That which we call a rose
By any other name would smell as sweet."
-Juliet Capulet in Romeo and Juliet
Although Juliet was talking about the Capulet and Montague feud, this quote is used time and
time again to emphasize the importance of names and words. Often times what we can
“functions” in layman’s terms are not actually functions.
1. What makes a mathematical expression a function? How can you tell if something is a
function?

2. Using symbolic form (an equation), graphical form, or tabular form (a table), create 5
relationships that may or may not be functions. Create at least one of each form. Indicate
on the final page (not here!) which of your equations, graphs, and tables are functions and
which are not. Explain why.
(1)

(2)

(3)
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(4)

(5)

3. Write a function that is in symbolic form that has at least one coefficient and is
represented both above and below the x-axis. Your function may not be a polynomial.
Consider using logarithms, exponential functions, or trigonometry. The more complex
your function, the more interesting results you will find. Write the function both as “y =”
and using function notation.

4. Make a table representation of your function with at least10 x elements:
Note: Be sure to explore both negative and positive values for x
x
y
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5. Make a graphical representation of your function:
-- Do not forget to label your graph
appropriately!
-- If your graph does not fit here, you may
obtain a piece of graph paper from me and
attach it at the end.

6. Evaluate your function at three different points. That is find
values of x.

for three different

f( ) =

f( ) =

f( ) =

7. Looking at your symbolic function, your graph, and your table, what do you notice about
your function? What are some of its key features?
-- It may be helpful to pretend that you are describing your graph to someone who
cannot see it.
-- Talk about the domain, range, zeros, maximums, minimums, behavior at infinity,
when is the graph positive or negative, increasing or decreasing, and other key points.
Use the equation, graph, and table to help you. Indicate which form helped with
which observation. There is no limit to what you might discover!
-- Ex) The zeros are at x = 1 and x = -1, as is seen in the table.
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8. What are two other functions that share at least one of the properties of your function?
What are those properties? Why are those properties shared?

9. What’s a question that I have not asked you that you could ask a classmate about your
function?

10. Bonus: What is something in the real world that could be represented by your function
(or a fairly similar function)?
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11. Which of your representations in question 2 were functions? Explain.
(1)

(2)

(3)

(4)

(5)

12. What’s one interesting thing you’ve learned about functions that you didn’t know before?
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Reflection
Dealing with standards that are very concretely mathematical is difficult. I think we have
driven the passion of mathematics from our students so much that math has lost its wonder to
students. They don’t often find mathematics engaging for the sake of mathematics. The standards
for this lesson are very rooted in mathematical notation and representation. I could write story
problems but I want my students to explore on their own. I’m hoping that the very open ended
questions here will allow students to explore the functions they come up with freely. I’m curious
to see if they would be willing to dive in and find interesting mathematics here or if they will just
stick to what I’ve suggested and not really give it the time of day.
As I wrote this lesson I aimed more at freely exploring than at connecting to the students.
I remember one lesson in my teaching middle grades mathematics course where we were given
the time to just dive in and explore relationships in fractions and we all really enjoyed it. The
difference is, however, that we were all college math majors. I hope the questions are open ended
enough that the students will explore on their own. I think it’s important to set up my classroom
environment to encourage deeper thinking and exploration and that will aide in them being
interested in this lesson. The question remains, however, how do I do that?
I’m not incredibly proud of what I have thus far, but I need to start somewhere.
Developing these lessons is very difficult! I ordered a couple algebra I textbooks today in order
to hopefully help me out.
Reflection #2
I’ve made a few revisions and I feel better about this. Although still very mathematical I
think the new version has more of an exploratory feel, and gets more at the heart of what I want
my students to learn. What is a function? I have them explore graphs, tables, and equations on
their own and determine whether they are functions or not. I structured it so they indicate this on
a different page. This leaves me the flexibility to have them work in groups and share their
expressions and have their friends determine which are and which are not functions. I also
previously had a section on piecewise functions. I decided it didn’t flow properly with the
assignment as a whole, so I removed them. I’ve realized the standards are so broad I can’t cover
all of them in one lesson, and I’m going to have to be ok with that. In the future I will of course
develop material for these standards, too. But for the purposes of this project I need to focus on
one lesson per standard group and be ok omitting some standards for the time being.

