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Rather than saying “x and y” or even “x and f(x)”... say
inputs and outputs.
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Motivation for Changing Vocabulary

Original Motivation

• The AP Precalculus Course and Exam Description is
chock full of this new vocabulary - it seemed
necessary to make the switch.

Resulting Benefits

• Variables besides x and y (and functions besides f)
do, much to our students’ surprise, exist, and my
students became much more comfortable with that
fact.

• Inputs and outputs give us a common language with
which to discuss every single function in the course
(and any course!). This especially helps with
choosing function models; inverse, trigonometric, and
polar functions; and as log and exponent rules. It’s
the gift that keeps on giving.
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Other Vocabulary Changes & Enhancements

Besides using “inputs and outputs”, there is some other
language you may want to consider changing or
enhancing.

Old New Advantage

Stretch/Shrink
Dilate by a
factor of...

No more
confusion!

x goes to ∞ or
−∞

Inputs increase
or decrease

without bound

Discuss bounds,
magnitude

Peaks, valleys
Maxima,
minima

(extrema)

Precision,
calculus prep

“sin is y”
Ratio of vert.
displacement to
dist. from origin

Physics,
precision

“y =”
f(x) =, g(x) =,

etc.
Functions!!
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Common New Expressions

• Over consecutive/successive equal-length intervals of
inputs/outputs...

• Increasing/decreasing at an/a increasing/decreasing
rate

• Intersection of terminal ray of angle in standard
position and circle centered at origin
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Lessons and Applications of Vocabulary

Let’s look at a few ways we can utilize this vocabulary to
our advantage in the classroom and help our students
build their own mathematical communication skills.
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Rates of Change Vocabulary Lesson
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Inverse Functions Activity
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Log Rules

Let f(x) = bx. Then
f(x) · f(y) = bx · by = bx+y = f(x+ y). Therefore...

A product of outputs corresponds to a sum of inputs.

But g(x) = logb x is the inverse of f(x) = bx, meaning its
inputs and outputs reverse roles. Therefore...

A product of inputs corresponds to a sum of outputs.

This means that...

g(x · y) = g(x) + g(y)

logb(xy) = logb x+ logb y
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Log Rules

Let f(x) = bx. Then (f(x))n = (bx)n = bxn = f(xn).
Therefore, exponentiation of an output equals a dilation
of an input.

Reversing inputs and outputs yields...

exponentiation of an input equals a dilation of the output,
or

logb(x
n) = n · logb x
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Closing Thoughts

• Precision in vocabulary is important: the more you
model it for your students, the more they’ll pick up
on it.

• “Don’t knock it ’til you try it.”

• AP Precalculus spirals beautifully and effectively - if
you start with precise vocabulary early, it will pay
dividends in the long run.
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Book Giveaway!
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Feedback // Thank You!

Please fill out the feedback form at

http://bit.ly/2024GMCsessions

or scan the QR code below.

All lessons provided here are available in a Google folder at

https://shorturl.at/bpmm9

or scan the QR code below.

E-mail: dhornbeck@rockdale.k12.ga.us
Website: davidhornbeck.com

http://bit.ly/2024GMCsessions
https://shorturl.at/bpmm9
dhornbeck@rockdale.k12.ga.us
davidhornbeck.com
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