Introduction to Exponential Functions

General Outcome: Develop algebraic and graphical reasoning through the study of relations.

S05. Solve problems that involve exponential equations. [C, CN, PS, R, T]

5.1 Determine the solution of an exponential equation in which the bases are powers of one another; e.g., 2<" = 4*2
5.2 Determine the solution of an exponential equation in which the bases are not powers of one another; e.g., 21 = 3** |
5.3 Solve problems that involve the application of exponential equations to loans, mortgages and investments.

5.4 Solve problems that involve logarithmic scales, such as the Richter scale and the pH scale.

S06. Represent data, using exponential and logarithmic functions, to solve problems. [C, CN, PS, T, V]

6.1 Describe, orally and in written form, the characteristics of an exponential or logarithmic function by analyzing its graph.
6.2 Describe, orally and in written form, the characteristics of an exponential or logarithmic function by analyzing its equation.
6.3 Match equations in a given set to their corresponding graphs.

6.4 Graph data, and determine the exponential or logarithmic function that best approximates the data.

6.5 Interpret the graph of an exponential or logarithmic function that models a situation, and explain the reasoning.

6.6 Solve, using technology, a contextual problem that involves data that is best represented by graphs of exponential or
logarithmic functions, and explain the reasoning

Mathematical Processes

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

¢ Reasoning [R] Students are expected to develop mathematical reasoning

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



Real World Applications

Additional physical world data sets that model the exponential function:

National debt data,

AIDS data,

Money Growth and Investments,

Ball bouncing,

Creation of/and Analyzing Exponential Scatterplots in Excel or on a graphing calculator,
Richter Scale, earthquakes,

Bacteria Growth,

Medicine in Blood Stream

Population Growth

Prerequisite Skills

1. Laws of Exponents Worksheet -- Rumbolt

Exploring the Characteristics of Exponential Functions

Achievement Indicators:
6.1 Describe, orally and in written form, the characteristics of an exponential or logarithmic 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 Exploring the Characteristics of Exponential Functions -- Youtube Link
e Graphing Exponential Functions: Useful Patterns from Thinkwell Precalculus -- Youtube Link


https://docs.google.com/document/d/1EfEVDmsKU_Tj-VXqfuJmccSzK1OC5FRF/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/1J_DwRucqtYHIH5FjuC0wfc5CA66L9QSv/view?usp=sharing
https://drive.google.com/file/d/1RRWeAfLkJ8aQgxwZTs2JbnuqNK2T0Zht/view?usp=sharing
https://www.youtube.com/watch?v=gdCuOsiRO2U
https://www.youtube.com/watch?v=xp1TeBfkLPg

Additional Resources to Support this Lesson
e Purple Math: Exponential Functions: Introduction

Discovery Based Learning

Classroom Starter -- Crittenden

As an intro investigation, | like to talk about the fable of the inventor of chess. Apparently he was given the option of whatever prize
he wanted. He wanted one grain of rice for the first square on the board, 2 for the second, 4 for the next and so on. The grains of rice
doubled for each square on the chess board.

The adjustment | make is | change it to pennies instead of rice, and offer the choice between the chess board prize or 1 billion
dollars. You could even change this to 1 quadrillion dollars, and it's still not even close! Most students jump at the 1 billion dollars
prize until they start playing with the numbers, and see how quickly the numbers grow.

If you keep it as a rice problem, you could talk about the plausibility of his demand. How large would a pile of this much rice be? What
would this do to the Indian economy?

1. Click here to download "Exploring What Exponential Functions Look Like" -- Mclnnes
2. Algebra 2: Graphing Exponentials -- Nspired Learning Math Classroom
Students will investigate the graphs of the family of exponential functions f(x) = b*. As a result, students will:
Infer why the conditions b > 0 and b # 0 are necessary.
Determine how the value of b affects the increasing or decreasing behavior of the function.
Determine the y-intercept, domain, and range.
Describe the end behavior.
State the equation of the asymptote.



http://www.purplemath.com/modules/expofcns.htm
https://docs.google.com/document/d/1RZWUcwebY6jIOWSOxPzQUC2VQrCAe561/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
http://education.ti.com/en/timathnspired/us/detail?id=5EC224F37BA74EF5BFC5EFF6BE0C627E&t=6EE3CD3CA882413B8EB55137FF0F341A

Relating the Characteristics of an Exponential Function to Its Equation

Achievement Indicators:
6.2 Describe, orally and in written form, the characteristics of an exponential or logarithmic function by analyzing its equation.
6.3 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 Relating the Characteristics of an Exponential Function to Its Equation (Youtube Link)

Solving Exponential Equations

Achievement Indicators:
5.1 Determine the solution of an exponential equation in which the bases are powers of one another; e.g., 2x-1 = 4x-2..
5.2 Determine the solution of an exponential equation in which the bases are not powers of one another; e.g., 2x-1 = 3x+1

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.

Assessment for Learning

1. Solving Exponential Equations Sheet -- Rumbolt
2. DO NOW Worksheet (Word Doc)



https://drive.google.com/file/d/1O56MxHCE4FITT1P0wKghHNBsLbPmFXBq/view?usp=sharing
https://drive.google.com/file/d/1VDGYyGFyZKa8Pn4fiqer20_JH45vWkFk/view?usp=sharing
https://www.youtube.com/watch?v=0mau-fFzsJQ
https://drive.google.com/file/d/1tPfFoh9rp-P9-h6jeEgipTZ5aByyZ1n7/view?usp=sharing
https://drive.google.com/file/d/1f-wMZGkdoXItgPg_W_rv9CIcTdBzs4Xi/view?usp=sharing
https://docs.google.com/document/d/14DC-6azL-4V5JLZNmVTKfSf7wahthisf/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://docs.google.com/document/d/1kpbMiFRoUPTGPwwg-bpPZmnhrbiSHdby/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true

Modelling Data Using Exponential Functions

Achievement Indicators:
6.4 Graph data, and determine the exponential or logarithmic function that best approximates the data.
6.5 Interpret the graph of an exponential or logarithmic function that models a situation, and explain the reasoning.
6.6 Solve, using technology, a contextual problem that involves data that is best represented by graphs of exponential or
logarithmic 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 Using Exponential Functions -- Youtube Link

Discovery Based Learning

1. PBS -- Math Line
Objective: The objectives of this lesson are for students to explore the patterns of exponential models in tables, graphs, and
symbolic forms and to apply what they have learned to make predictions in a real situation.

2. Contract For Employment -- Y. Chang
Objective: The idea is that you tell students they are going to work at job where they get paid $0.01 the first day, then double
that each subsequent day. You tell them they will work for 30 days total and ask them to make predictions about how much
money they will make by the end.

Links for the activity that the idea is from as well as a handout given to students so that they could organize their work.

e Activity Link
e Student Worksheet


https://drive.google.com/file/d/1LmracGfEdL7TDxYbDywE9FsOLcmLnMaF/view?usp=sharing
https://drive.google.com/file/d/1s9SwOcS8hsVzwm_Kx_fZmt2zrKlc-vrT/view?usp=sharing
https://www.youtube.com/watch?v=4N4RrJKdiEY
https://www.pbslearningmedia.org/resource/083780b3-767c-456c-8c82-f36ba465ee4a/083780b3-767c-456c-8c82-f36ba465ee4a/
https://drive.google.com/file/d/1cYnbimmPh3vNZlI1oAvoPeBsJKPUsgkU/view?usp=sharing
https://docs.google.com/document/d/1eFGCnRpn9zRhuyEdgKgLnNdxLbo1pSCf/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true

Assessment for Learning

1. Ipad Convincing -- Mini Performance Task
2. Donald Trump Problem -- Jayce Eifler

DoNALD ToUMP PLOBLEM

You're sitting in math class, minding your own business, when in walks Donald Trump. He’s
made 1t big and now he has a job offer for you.

He doesn’t give you too many details and mentions something about danger. He’s says
something about needing you for 31 days. You’re not really paying too much attention, until he
says the following:

“You have a decision to make about your payment method. I can either pay you:
1. One cent on the first day, two cents on the second day, and double your salary every day
thereafter for 31 days: or
2. Exactly $1,000,000.”

Using what you have learned today, you need to make a decision. Which payment method do
you prefer? Which offer is the best choice? Make sure you show any work and explain your
reasoning for your decisions.


https://drive.google.com/file/d/1EvADjXOktwS20F6XLuqjLlk1CueAbE9v/view?usp=sharing

Financial Applications Involving Exponential Functions

Achievement Indicators:
5.1 Determine the solution of an exponential equation in which the bases are powers of one another; e.g., 2x-1 = 4x-2.
5.2 Determine the solution of an exponential equation in which the bases are not powers of one another; e.g., 2x—1 = 3x+1 .
5.3 Solve problems that involve the application of exponential equations to loans, mortgages and investments.

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.

Assessment for Learning

1. Facebook Performance Assessment with Student Exemplars -- Click here
2. Birthday Money Task (Word Doc)

Unit Shared Resources

Unit Notes:

1. Exponential Functions Unit Notes -- Allen



https://drive.google.com/file/d/1JobnyaRwhCXgJs0e_zhZA4bHJnx3RCYs/view?usp=sharing
https://drive.google.com/file/d/1ux5s3i7G9Tv3RB3ySzzIYyLbOAe4h-dG/view?usp=sharing
https://aac.ab.ca/grade12/mathematics/facebook-users-math-302.html
https://docs.google.com/document/d/1nj6jAFTuGFaEgfGZBjsVeqvC25ikOPsi/edit?usp=sharing&ouid=108163241058845474105&rtpof=true&sd=true
https://drive.google.com/file/d/1WZhUCvtA0wN129P7LpOEtTjWQcBcACfL/view?usp=sharing
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