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General Overview, Course Description or Course Philosophy
This unit will focus on strengthening the prerequisite skills and conceptual understanding needed to graph 
exponential and logarithmic functions and identify key components of an exponential and radical functions. 
Lesson activities will reinforce new content and address common misconceptions and errors to support 
students' progress toward analyzing and solving exponential and logarithmic functions.

 

OBJECTIVES, ESSENTIAL QUESTIONS, ENDURING UNDERSTANDINGS
Objectives/Enduring Understandings:

• Exponential and logarithmic functions can be used to model growth and decay
• Function be represented in varied yet equivalent ways

Essential Questions: 

• How are logarithmic and exponential equations related?
• How do logarithmic properties evolve from properties of exponents?
• How does the base of a logarithmic function affect its graph?
• Why is there a vertical asymptote in a logarithmic function?

 

STUDENT LEARNING TARGETS
 

 

Declarative Knowledge
Students will understand that: 

• A real number can be rewritten as a logarithm



• Applications of logarithms are useful as they enable us to solve problems that would be challenging 
otherwise

• Laws of Logarithms exist
• The change of base formula can be applied
• There is a relationship between logarithmic and exponential functions
• Logarithmic/exponential domain and range are reversed since logarithmic and exponential functions 

are inverses
• There is a difference between natural and common logarithms
• Example of natural phenomenon that are modeled by exponential logarithmic functions are compound 

interest and exponential growth and decay.

Procedural Knowledge
Students will be able to:

• Evaluate logarithms of different bases with/without technology
• Expand and condense logarithmic expressions using properties of logarithms
• Solve logarithmic equations and identify extraneous solutions
• Graph logarithmic and exponential functions
• Convert from logarithmic to exponential form and vice versa
• Compare logarithmic and exponential functions
• Solve exponential equations algebraically and graphically
• Identify how transformations change the vertical asymptote and affect the domain of an exponential 

function
• Create graphs with vertical/horizontal shifts of exponential and logarithmic functions
• Determine exponential growth and decay, given an equation and describe its graph
• Compare linear and exponential models
• Apply exponential growth to model financial gain, depreciation, population growth/decay, or other 

natural phenomena

CONTENT AREA STANDARDS

MA.F-BF.A.2 Write arithmetic and geometric sequences both recursively and with an explicit formula, 
use them to model situations, and translate between the two forms. 

MA.F-BF.B Build new functions from existing functions 

MA.F-BF.B.3 Identify the effect on the graph of replacing 𝑓(𝑥) by 𝑓(𝑥) + 𝑘, 𝑘𝑓(𝑥), 𝑓(𝑘𝑥), and 𝑓(𝑥 + 𝑘) for 
specific values of 𝑘 (both positive and negative); find the value of 𝑘 given the graphs. 
Experiment with cases and illustrate an explanation of the effects on the graph using 
technology. 

MA.F-BF.B.4 Find inverse functions. 

MA.F-BF.B.5 Use the inverse relationship between exponents and logarithms to solve problems 
involving logarithms and exponents. 



MA.F-BF.B.4a Solve an equation of the form 𝑓(𝑥) = 𝑐 for a simple function 𝑓 that has an inverse and write 
an expression for the inverse. 

MA.F-BF.B.4b Verify by composition that one function is the inverse of another. 

MA.F-BF.B.4c Read values of an inverse function from a graph or a table, given that the function has an 
inverse. 

MA.F-IF.B.4 For a function that models a relationship between two quantities, interpret key features of 
graphs and tables in terms of the quantities, and sketch graphs showing key features given 
a verbal description of the relationship. 

MA.F-IF.C.7 Graph functions expressed symbolically and show key features of the graph, by hand in 
simple cases and using technology for more complicated cases. 

MA.F-IF.C.8 Write a function defined by an expression in different but equivalent forms to reveal and 
explain different properties of the function. 

MA.F-IF.C.9 Compare properties of two functions each represented in a different way (algebraically, 
graphically, numerically in tables, or by verbal descriptions). 

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-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.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.A.4 Understand the inverse relationship between exponents and logarithms. For exponential 
models, express as a logarithm the solution to 𝑎𝑏 to the 𝑐𝘵 power = 𝑑 where 𝑎, 𝑐, and 𝑑 
are numbers and the base 𝑏 is 2, 10, or 𝑒; evaluate the logarithm using technology. 

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.1b Recognize situations in which one quantity changes at a constant rate per unit interval 
relative to another. 

MA.F-LE.A.1c Recognize situations in which a quantity grows or decays by a constant percent rate per 
unit interval relative to another. 

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

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

MA.A-CED.A.2 Create equations in two or more variables to represent relationships between quantities; 
graph equations on coordinate axes with labels and scales. 

MA.A-SSE.A.1 Interpret expressions that represent a quantity in terms of its context. 

MA.A-SSE.A.1b Interpret complicated expressions by viewing one or more of their parts as a single entity. 

MA.A-SSE.B.3 Choose and produce an equivalent form of an expression to reveal and explain properties 
of the quantity represented by the expression. 

MA.A-SSE.B.4 Derive and/or explain the formula for the sum of a finite geometric series (when the 
common ratio is not 1), and use the formula to solve problems. 



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

RELATED STANDARDS (Technology, 21st Century Life & Careers, ELA Companion 
Standards are Required)

CS.K-12.3.a Identify complex, interdisciplinary, real-world problems that can be solved 
computationally. 

CS.K-12.3.b Decompose complex real-world problems into manageable sub-problems that could 
integrate existing solutions or procedures. 

CS.K-12.3.c Evaluate whether it is appropriate and feasible to solve a problem computationally. 

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

TECH.9.4.12.IML.3 Analyze data using tools and models to make valid and reliable claims, or to determine 
optimal design solutions (e.g., S-ID.B.6a., 8.1.12.DA.5, 7.1.IH.IPRET.8). 

TECH.9.4.12.IML.4 Assess and critique the appropriateness and impact of existing data visualizations for an 
intended audience (e.g., S-ID.B.6b, HS-LS2-4). 

TECH.K-12.P.5 Utilize critical thinking to make sense of problems and persevere in solving them. 

TECH.K-12.P.8 Use technology to enhance productivity increase collaboration and communicate 
effectively. 

EVIDENCE OF LEARNING

Formative Assessments
• Student feedback/questioning/observation
• Error analysis
• Specific skill assessment/questions
• Survey/polling
• Task completion and review of quizzes and material presented in the Algebra II class

Summative Assessments
There will be no formal assessments in this course.

RESOURCES (Instructional, Supplemental, Intervention Materials)
Desmos Activities: Introduction to logarithms, Solving logarithmic Equations, Logarithm Equivalent Card 
Sort (for use after properties have been reviewed), Rules of Logarithms, Graphing Exponential and 

https://teacher.desmos.com/activitybuilder/custom/600cf16baa2be30d680887bb?collections=5f1b726def53ad2dd6bc33e5
https://teacher.desmos.com/activitybuilder/custom/5e28fa88d10eaa3d839ba755
https://teacher.desmos.com/activitybuilder/custom/5c1b90a5f45adb70e981a4f2
https://teacher.desmos.com/activitybuilder/custom/5c1b90a5f45adb70e981a4f2
https://teacher.desmos.com/activitybuilder/custom/5e7b85264d42226a49461a3c?collections=5f04db439d4c403e8035f933
https://teacher.desmos.com/activitybuilder/custom/572b73c6b0b4648617313cac


Logarithmic Functions, Transformations of Logarithmic Functions, Exponential Growth and Decay Word 
Problems, Natural Logarithms, 
Kuta Software worksheets,

Approved course textbook

 

 

INTERDISCIPLINARY CONNECTIONS
Interdisciplinary connections are frequently addressed through modeling and application problems whereby 
students solve and analyze situations taken from business, physics, engineering, biology, statistics, geography, 
and numerous other fields. Examples can be found in topic specific textbook problems and digital resources. 

ACCOMMODATIONS & MODIFICATIONS FOR SUBGROUPS
See link to Accommodations & Modifications document in course folder.

https://teacher.desmos.com/activitybuilder/custom/572b73c6b0b4648617313cac
https://teacher.desmos.com/activitybuilder/custom/5609754c686358ae072fff9a
https://teacher.desmos.com/activitybuilder/custom/5fab03c5df65172cade61762
https://teacher.desmos.com/activitybuilder/custom/5fab03c5df65172cade61762
https://teacher.desmos.com/activitybuilder/custom/58752d0d39f53222057422c3

