Algebra II: Strand 2. Linear Functions, Topic 2. Slope and Rate of Change; Topic Notes

STRAND 2: LINEAR FUNCTIONS

ToPIC 2.2: SLOPE AND RATE OF CHANGE

Topic Notes

Mathematical focus
Themathematical focusof thistopic isto develop the concept of dopeas arate of
changevia examination of averagerate of change Also, emphasized istha a
distinguishing characteristic of all linear fundionsis tha they have acongant rate
of change

Topic overview
This topic containstwo tasks:

2.2.1: Average Rates of Change
2.2.2: Wha Makes a FundionLinear?

Participants will explore the averagerate of changeof three linear fundions one
quadratic fundion, onecubic fundion, and oneexponential fundion. Graphing
calculator technology will be used to generate a table of fundion values for each
fundion. Averagerates of changewill be calculated for each fundion by means
of calculating successive differences usng thelist features of thegraphing
calculator. Thetasksin thistopic lead paticipants toward building undestanding
tha linear fundionsalways have a congant averagerate of change(equivaent to
thar dopég over any interval and tha there are multiple ways to represent and
describelinear fundionsviaverbd, graphic, tabular, and symbolic
representations

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 extendspaternsand relationshipsin data presented in
tables, sequences, or graphs
(B) Uses methodsof recursion and iteration to model and solve problems.
TEXES Standard 11.006 Patterns and algebra. Theteacher undestandslinear
and quadratic fundions andyzes thar algebraic and graphical propeties, and
uses them to modd and solve problems. Thebeginning teacher:
(A) Undestandsthe conacept of dopeas arate of changeand interprets the
meaning of slopeand intercept in avariety of Situaions
TEXES Standard I1.007 Patterns and algebra. Theteacher undestands
polynomial, rationd, radical, absolute value, and piecewise fundions andyzes
thar algebraic and graphical propeties, and uses them to modd and solve
problems. Thebeginning teacher:
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(A) Recognizes and trand ates among variousrepresentations(e.g., written,
tabular, graphical, algebraic) of polynomia, rationa, radical, absolute value,
and piecewise fundions

TEKS/TAKS focus

TEKS Alg II (a) (3) Basic understandings.
Fundions equdions andther relationdhip. The study of fundions
equdions andther relationship is central to al of mathematics. Students
perceive fundionsand equaionsas meansfor andyzing and
undestanding a broad variety of relationshipsand as a ussful tool for
expressing geneaizations

TEKS 2A.2 Foundations for functions. The student undestandsthe
importance of the skills required to manipulate symbolsin order to solve
problems and uses the necessary agebraic skills required to smplify
algebraic expressionsand solve equaionsand inequditiesin problem
stuaions
(C) student connectsthefundion natation of y = and f(x) =.

High School TAKS Objective 2: Thestudent will demondrate an undestanding
of the propeaties and attributes of fundions

High School TAKS Objective 3: Thestudent will demondrate an undestanding
of linear fundions

Materials

Materials Needed Task 2.2.1 Task 2.2.2
Graphing calculator !

|

Flip chart with ruled squaes !
Colored markers !
|

|

Masking tape
Meter sticks (straightedge

Procedure
Begin by reviewing wha it meansfor afundionto beincreasing on an interval,
decreasing on an interval, or condant onan interval. Call participantsCettention
to the definitionsgiven on pagesl-3 of Task 2.2.1. Point out that fundionscan be
increasing on an interval, decreasing on adifferentinterval, and congant on
another. When discussing the definitionson pages 1-3, ask participants for input
in deciding over which intervals thefundionspresented are increasing,
decreasing, or congant.

Discuss theimportance of thesign of theaveragerate of changefundionif we
knowtha afundionisinaeasing, decreasing, or condant on an interval. Also,
point out that the magnitudeof the averagerate of changeof ffromc¢ to d givesus
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an idea abouthowfast (or dow) afundionis changing, ontheaverage onan
interval (c,d).

Ask paticipants to work individudly to complete Task 2.2.1. If they are
unfamiliar with the graphing calculator and, in particular, usng the statistics and
list features, then you may need to work throughan example with them. Refer to
the Teacher notesfor Task 2.2.1 for calculator ingructions and screen shots.

After they complete Task 2.2.1, ask them to form pars or triadsfor Task 2.2.2.
Ask them share thar results from Task 2.2.1 amongther group and discuss
observationsaboutthe differences between linear fundionsand nonlinear
fundions Then, givethem Task 2.2.2. Inthistask, they are to answer the
question, OVha makes afundion linear?0 They are to answer the question,
based onthar resultsfrom Task 2.2.1, and are to aso indudean example of a
linear fundion represented verbdly, graphically, in tabular form, and
symbolically. Ask them to record tharr responges on poder pgoe and pod work
aroundtheroom. Allow afew minutesfor agdlery walk to alow each groupto
view thework of theother groups Condudewith a brief discussion of various
ways to verbdly represent linear fundions

Summary
Participants should come away from these tasks with the undestanding tha what
distinguishes alinear fundionisthat it has a condant rate of change They should
be able to find theaveragerate of changeof any funcion between two given
points. They should undestand and be able to prove that therate of changeof a
linear fundionisthedope They should aso recognize tha linear fundionscan
berepresented in verbd, graphic, tabular, and symbolic forms. They should be
able to give examples of each representation and be able to indicate howthe
condant rate of changeappears in each representation.

Extensions
Point outtha linear fundionsin Problems 1 through 3 were cho%en to have Ax =
1 to make thecalculationseasy. If the Ax valueisother than 1, which it oftenis,
then it is necessary to find thevalue of Ax aswell asthevaueof Af (x) in order to
find therate of change

Note tha this difference method can be used to identify fundionsother than
linear. If thex values are uniformly spaced, then condant second differences
indicate aquadratic. Ask participants to take another look at Problem 4. Ask

e (x)-r (x.)
X; i+1 X i+2

i1 — %

(seconddifferences). There will

r (x. )
X; i+1 -

in
f(x)

them to find thedifferences

be acondant difference. Ask them to find successive quotents of

December 20, 2004. Ensuring Teacher Quality: Algebra II, produced by the Charles A. Dana Center at The University
of Texas at Austin for the Texas Higher Education Coordinating Board.



Algebra II: Strand 2. Linear Functions, Topic 2. Slope and Rate of Change; Topic Notes

Problem 6. Theresult will beacongant quotent. Thiswill betrue of
exponentialsif thex values are uniformly spaced.

Assessments
Task 2.2.2. may be used as an assessment.
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