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UNIT RATIONALE

In this unit, students are introduced to exponential functions. Students learn that 
exponential relationships are characterized by a constant quotient over equal intervals, 
and compare them to linear relationships which are characterized by a constant difference 
over equal intervals. Students will look at exponential functions in a table, graph and word 
problems. They will construct exponential equations and use them to does situations and 
solve problems. Students will look at the real world examples of exponential function in 
detail and how it relates to everyday life. 

ESSENTIAL QUESTIONS
What characterizes exponential growth and decay? 

What are real world models of exponential growth and decay? 

How can one differentiate an exponential model from a linear model given a real world set of 
data?

STANDARDS

NEW JERSEY STUDENT LEARNING STANDARDS: CONTENT AREA
New Jersey (NJSLS) - High School - Mathematics (2020)

MA.S-ID.B.6a Fit a function to the data (including with the use of technology); use functions fitted to 
data to solve problems in the context of the data. 

MA.A-SSE.B.3c Use the properties of exponents to transform expressions for exponential functions. 

MA.F-IF.C.7e Graph exponential and logarithmic functions, showing intercepts and end behavior, and 



trigonometric functions, showing period, midline, and amplitude. 

MA.F-IF.C.8b Use the properties of exponents to interpret expressions for exponential functions. 

MA.F-BF.A.1b Combine standard function types using arithmetic operations. 

MA.A-CED.A.1 Create equations and inequalities in one variable and use them to solve problems. 

MA.F-LE Linear and Exponential Models 

MA.F-LE.A Construct and compare linear and exponential models and solve problems 

MA.F-LE.A.1 Distinguish between situations that can be modeled with linear functions and with 
exponential functions. 

MA.F-LE.A.1a Prove that linear functions grow by equal differences over equal intervals, and that 
exponential functions grow by equal factors over equal intervals. 

MA.F-LE.A.2 Construct linear and exponential functions, including arithmetic and geometric sequences, 
given a graph, a description of a relationship, or two input-output pairs (include reading 
these from a table). 

MA.F-LE.A.3 Observe using graphs and tables that a quantity increasing exponentially eventually 
exceeds a quantity increasing linearly, quadratically, or (more generally) as a polynomial 
function. 

MA.F-LE.B.5 Interpret the parameters in a linear or exponential function in terms of a context. 

NEW JERSEY STUDENT LEARNING STANDARDS: CAREER READINESS, LIFE LITERACIES 
AND KEY SKILLS

PFL.9.1.12.CFR.2 Summarize causes important to you and compare organizations you seek to support to 
other organizations with similar missions. 

PFL.9.1.12.CFR.4 Demonstrate an understanding of the interrelationships among attitudes, assumptions, 
and patterns of behavior regarding money, saving, investing, and work across cultures. 

PFL.9.1.12.CDM.1 Identify the purposes, advantages, and disadvantages of debt. 

PFL.9.1.12.CDM.3 Determine ways to leverage debt beneficially. 

PFL.9.1.12.CDM.4 Identify issues associated with student loan debt, requirements for repayment, and 
consequences of failure to repay student loan debt. 

PFL.9.1.12.CDM.5 Identify the types of characteristics of predatory lending practices and the importance of 
collateral (e.g., payday loans, car title loans, high-risk mortgages). 

PFL.9.1.12.CDM.6 Compute and assess the accumulating effect of interest paid over time when using a 
variety of sources of credit. (e.g., student loans, credit cards, auto loans, mortgages, etc.). 

PFL.9.1.12.CDM.7 Calculate a mortgage payment based on type of loan, down payment, credit score, and 
loan interest rate. 

PFL.9.1.12.CDM.8 Compare and compute interest and compound interest and develop an amortization table 
using business tools. 

PFL.9.1.12.PB.1 Explain the difference between saving and investing. 

PFL.9.1.12.PB.2 Prioritize financial decisions by considering alternatives and possible consequences. 

PFL.9.1.12.PB.3 Design a personal budget that will help you reach your long-term and short-term financial 
goals. 

PFL.9.1.12.PB.4 Explain how you would revise your budget to accommodate changing circumstances. 

PFL.9.1.12.PB.5 Analyze how changes in taxes, inflation, and personal circumstances can affect a personal 
budget. 



PFL.9.1.12.PB.6 Describe and calculate interest and fees that are applied to various forms of spending, 
debt and saving. 

PFL.9.1.12.RM.2 Identify types of investments appropriate for different objectives such as liquidity, income, 
and growth. 

NEW JERSEY STUDENT LEARNING STANDARDS: COMPUTER SCIENCE AND DESIGN 
THINKING

CS.9-12.8.1.12.AP.2 Create generalized computational solutions using collections instead of repeatedly using 
simple variables. 

CS.9-12.8.1.12.AP.8 Evaluate and refine computational artifacts to make them more usable and accessible. 

CS.9-12.8.1.12.AP.9 Collaboratively document and present design decisions in the development of complex 
programs. 

CS.9-12.8.1.12.IC.2 Test and refine computational artifacts to reduce bias and equity deficits. 

PRE-ASSESSMENTS
Non-curricular tasks to identify students' readiness levels with problem solving. 

 

Rubric Based Reassessments and Algebra 1 assignments. 

INSTRUCTIONAL PLAN

MODULE 1

Student Learning Intentions (SLI) WALT: (We 
are learning to…)

Students will be introduced to exponential functions 
by recreating the growth and decay of cancerous 
cells during treatments using skittles. 

Student Learning Strategies Using M&Ms to recreate cancerous cells growing 
and decaying through treatment. 

Success Criteria

I can create an exponential function from the data 
given in a exponential growth and decay problem.
I can graph the points presented from the skittles to 
make an exponential graph.  

Formative Assessment (drives instructional 
decisions) complete the packet and hand in. 



Activities and Resources listed below

Suggested Modifications make sure to pair them in groups of 3 or 4.
Use skittles, they are cheaper. 

M_Mupdatedlab2022.pdf

MODULE 2

Student Learning Intentions (SLI) WALT: (We 
are learning to…)

Students will fill out interactive notebook pages to 
help them in their algebra 1 class. 

Student Learning Strategies
Interactive notebook pages
common mistakes
resources and flip books. 

Success Criteria
Students can fill out the pages of their interactive 
notebook so they have a resource for their 
classroom 

Formative Assessment (drives instructional 
decisions)

There is no formative assessment for this 
introduction to each topic.

Activities and Resources interactive notebook pages listed

Suggested Modifications fill out pages for absent students. 

ExpLineQuadInt.docx
Exponential_FunctionsINT.docx
ExpLineQuadInt.pdf
Exponential_FunctionsINT.pdf

MODULE 3

Student Learning Intentions (SLI) WALT: (We 
are learning to…)

Students will discover the cost of buying a new or 
used car using the exponential functions. Students 
will calculate a loan payment and how many years 
it'll take to pay off the loan. 

https://planboard.s3.amazonaws.com/attachments/v2/82/f8/8d/82f88df9a3c527ed6c7ac55468809e2e769f9c12340ff8fa953a789e2e8022534f4c113ed5af79617010ae403bb6cef8f22afff601213bdf494ba59df9af041b_590338.pdf?response-content-disposition=inline%3B%20filename%3D%22M_Mupdatedlab2022.pdf%22&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=21a3f41837376f470dae6c41cd214df9c89be775d893230abd330f988269556c
https://planboard.s3.amazonaws.com/attachments/v2/f0/88/ee/f088eeb2aa9b7560a0027f769e1796c5940a84581daa5d7419ced0a4ed5184a12027cd90d6406cc139a897fb345f1c9e28d1b4cfb16ed3bf1845881c9513d31c_66090.docx?response-content-disposition=inline%3B%20filename%3D%22ExpLineQuadInt.docx%22&response-content-type=application%2Fvnd.openxmlformats-officedocument.wordprocessingml.document&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=48536882a213a7eda763b90a8b7614acf3795091d5a6aa72f8dcb522f12ecc67
https://planboard.s3.amazonaws.com/attachments/v2/fb/73/95/fb73952f56970662589f1899fd8ba736dc0084bcf691f618f1c378c65000429c47cbd48ef7eb26b75578e52ecf26510ee915ef8de50b52de14d20989d6189364_144970.docx?response-content-disposition=inline%3B%20filename%3D%22Exponential_FunctionsINT.docx%22&response-content-type=application%2Fvnd.openxmlformats-officedocument.wordprocessingml.document&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=eec93d8618736cde67e27534759d6c284088e4d9875734d8362212e9e9fb0d28
https://planboard.s3.amazonaws.com/attachments/v2/60/c0/2e/60c02ef0ecdd3de684e5f2cc1233a39e9fbe3162fead69469006ec15ca25b844dd7a2bf01c33dd6641a88215711a43d6e740a922a89ca1b2bedfa53728563e91_132852.pdf?response-content-disposition=inline%3B%20filename%3D%22ExpLineQuadInt.pdf%22&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=e83cc8d0bf03dc355c80316d30d94b3dc03e7de76eb50c4fb64c0a4b6e4066d0
https://planboard.s3.amazonaws.com/attachments/v2/4a/9a/d0/4a9ad01c58b5c6c6b3da54570bed5cdbf2d983d91a64a7646f3102811b47ec550020b84a7e9da0da2bf7768f2f3f9f7f2f40357519a89240ef752c4a2895afb2_205743.pdf?response-content-disposition=inline%3B%20filename%3D%22Exponential_FunctionsINT.pdf%22&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=a088bbb1d1532196ad86c201eb58ac265f6af9f9ebef9c1a80f8f043a530468a


Student Learning Strategies

Car payments
How the car exponential loses value over time
Loan payments and how much the interest rate 
makes payments more. 

Success Criteria

I can determine the cost to buy a car.
I can determine the value of my loan and how long 
it'll take to pay it back.
I can determine if it's smarter to buy a more 
expensive car or a reasonable car. 

Formative Assessment (drives instructional 
decisions) Students will answer questions 

Activities and Resources Car prices website. Google slide assignment

Suggested Modifications
I would adjust the activity as you see fit for students. 
I had to end the project early do to students 
struggling with working at their own pace. 

Exponential_Functions_Project.pdf

Stem Lab Buying a Car Project
Edited- Stem Lab Buying a Car Project
Buying a Car Project

REFLECTIONS
The car project could be better. It's a great idea for stem lab, but a bunch of my students struggled. I think this 
class was just extremely immature so it was hard monitoring and keeping up with each students and the prices. 

INTERDISCIPLINARY CONNECTIONS: NEW JERSEY STUDENT LEARNING STANDARDS 
FOR ELA, SOCIAL STUDIES, SCIENCE AND/OR MATHEMATICS

LA.K-12.NJSLSA.R3 Analyze how and why individuals, events, and ideas develop and interact over the course 
of a text. 

LA.K-12.NJSLSA.R7 Integrate and evaluate content presented in diverse media and formats, including visually 
and quantitatively, as well as in words. 

LA.K-12.NJSLSA.R9 Analyze and reflect on how two or more texts address similar themes or topics in order to 
build knowledge or to compare the approaches the authors take. 

LA.K-12.NJSLSA.W1 Write arguments to support claims in an analysis of substantive topics or texts, using valid 
reasoning and relevant and sufficient evidence. 

https://planboard.s3.amazonaws.com/attachments/v2/13/e3/c6/13e3c6c771612671525e152f572cc503184e67aa798f5279b2b165e754a139916512b7dba5703bdf3b69eca46f0193962d5ca3eb489ddfd1b4a00649d8e3c047_82094.pdf?response-content-disposition=inline%3B%20filename%3D%22Exponential_Functions_Project.pdf%22&response-content-type=application%2Fpdf&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIA5OS2VEYAEZWDXSFE%2F20240701%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240701T012233Z&X-Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=475ccf583b529517ed122d64c0081ba2a91b16c756ec0426ed839e60ecf3b2ba
https://drive.google.com/open?id=1JP0JK4e5d-LSlkA6BdB86WILVzzDyjviq0JKU7InJ5k
https://drive.google.com/open?id=1s9b-xyeMj_zLCxlYvhCY0mnvLpZJzR_-4Ncr3EvV28w
https://drive.google.com/open?id=1lZaHQtXnkwM4ec4RqRV-ujRS6c2O41pnJbPKcCG8D8s


LA.K-12.NJSLSA.W4 Produce clear and coherent writing in which the development, organization, and style are 
appropriate to task, purpose, and audience. 

LA.K-12.NJSLSA.W5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach. 

LA.K-12.NJSLSA.W6 Use technology, including the Internet, to produce and publish writing and to interact and 
collaborate with others. 

LA.K-12.NJSLSA.L4 Determine or clarify the meaning of unknown and multiple-meaning words and phrases by 
using context clues, analyzing meaningful word parts, and consulting general and 
specialized reference materials, as appropriate. 

LA.K-12.NJSLSA.L5 Demonstrate understanding of word relationships and nuances in word meanings. 

TECH.9.4.12.IML.2 Evaluate digital sources for timeliness, accuracy, perspective, credibility of the source, and 
relevance of information, in media, data, or other resources (e.g., NJSLSA.W8, Social 
Studies Practice: Gathering and Evaluating Sources. 

TECH.9.4.12.IML.6 Use various types of media to produce and store information on climate change for 
different purposes and audiences with sensitivity to cultural, gender, and age diversity 
(e.g., NJSLSA.SL5). 

TECH.9.4.12.IML.8 Evaluate media sources for point of view, bias, and motivations (e.g., NJSLSA.R6, 
7.1.AL.IPRET.6). 


