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STRAND 6. EXPONENTIALS AND LOGARITHMS

TOPIC 6.1: CHARACTERISTICS OF EXPONENTIALS AND LOGARITHMS

Topic Notes

Mathematical focus

This topic focuses on developing the characteristics and properties of exponential and
logaithmic fundions

Topic overview
This topic containsthree tasks:
Task 6.1.1: Linear vs. Exponential Modds
Task 6.1.2: Wha isx wheny = b*’
Task 6.1.3: Propaties of Logaithms

These topics focusfirst uponcontrasting linear and exponential modds from data and
then movetoward developing an conceptud basisfor thepropeaties of exponential and
logaithmic fundions

TEXES standards focus
TEXES Standard 11.004 Patterns and algebra. Theteacher uses paternsto modd and
solve problems and formulate conjectures. The beginning teacher:

(A) Recognizes and extendspatternsand relationshipsin data presented in tables,

sequences, or graphs

(B) Uses methodsof recursion and iteration to moded and solve problems.

TEXES Standard I1.008 Patterns and algebra. Theteacher undestandsexporential
and logaithmic fundions andyzesther agebraic and graphical propaties, and
uses them to modd and solve problems. Thebeginning teacher:

(A) Recognizes and trandates among variousrepresentations(e.g., written,
numerical, tabular, graphical and algebraic) of exponential and logaithmic
fundions

(B) Recognizes and uses connectionsamong significant characteristics (e.g.,
intercepts, asymptotes) of afundioninvolving exponential and logaithmic
expressions thegraph of the fundion, and thefunction® symbolic
representation.

(C) Undestandsthereationship between exponential and logaiithmic fundions
and uses thelaws and propeties of exponents and logaithms to smplify
expressionsand solve problems.

(D)Uses avariety of representationsand techniques (e.g., numerical methods
tables, graphs andytic techniques, graphing caluaulators) to solve equaions
inqudities, and systemsinvolving exponential andlogaithmic fundions
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(H) Usestheexponential fundion to modd situaionsand solve problemsin
which therate of changeof a quantity is propationd to the current amountof
thequantity [i.e. f1(x)=kf(x)]

TEXES Standard V.019 Mathematical processes and perspectives. Theteacher
undestandsmathematical connestionsboth within and outsideof mathematics
and how to communicate mathematical ideas and concepts.

(C) Trandates mathematical ideas between verba and symbolic forms.
(D) Communicates mathematical ideas usng a variety of representations(e.g.,
numeric, verbd, graphical, pictorial, symbolic, concrete).

TEKS, TAKS focus
TEKS 2A.1 Foundations for functions. The student uses propeties and attributes of
fundionsand applies fundionsto problem situaions The student is expected to:
(B) collect and organize daa, make and interpret scatter plots, fit thegraph of a
fundionto thedata, interpret theresults, and proceed to modd, predict, and make
decisonsand critical judgmnents.

TEKS 2A.11 Exponential and logarithmic functions. The student formulates equaions
and inequdlities based on exponential and logaithmic fundions uses a variety of methods
to solve them, and analyzes the solutionsin terms of the situation.

Thestudent is expected to:
(A) developthedefinition of logaithms by exploring and describing therelationship
between exponential fundionsand thar inverses,
(B) ustheparentfundionsto investigate, describe and predict the effects of
parameter changes onthe graphsof exponential and logaithmic fundions
describelimitationson thedomains and ranges, and examine asymptotic
behavior; and
(D) deerminesolutionsof exponential and logaithmic equaionsusng graphs
tables, and algebraic methods

| TAKS Objective 1: Thestudent will describefunctiond relationshipsin avariety of ways. |

TAKS Objective 2: The student will demondrate an undestanding of the propeaties and
attributes of fundions

[TAKS Objective 3: The student will demondrate an undestanding of linear fundiong

TAKS Objective 5: The student will demondrate an undestanding of quadratic and
other nonlinear fundions

TAKS Objective 9: The student will demondrate an undestanding of percents,
propottiond relationships probability, and statistics in application problems,
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TAKS Objective 10: Thestudent will demongrate an undestanding of the mathematical
processes and tools used in problem solving.
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Materials
Task 1 Task 2 Task 3
Graphing Calculator * * *
Graph Paper *
Large Grid Paper *
Transparencies *
Transparencies pens *
Procedure
Participants work in groupsof 3 or 4. A problem-based, discovery-oriented approach is
best for this topic.
Summary

Participants will learn tha exponential modds have congant quotents (in contrast to
condant differencesin linear modds). They will also undestand the basisfor the
propeties of logaithm and exponential fundionsfrom variousperspectives.

Assessments .
Trangtionsto theclassroomN which of thetasks are appropriate only for teachers?
Which for students? How would we modify ateacher-task to make it student appropriate?

Teacher us only Modify for students Ready for students
Task 1 *
Task 2 *
Task 3 *
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