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STRAND 1: FOUNDATIONS OF FUNCTIONS

ToPIC 1.3: CHANGING PERIMETER (CAPSTONE)

Topic Notes

Mathematical focus
Thefocusof thistopic is theintegration of geometry concepts of dilations area,
and changing dimensonswith the algebraic conagpts of dope y-intercept, and
changing paameters.

Topic overview
There are 5 tasks induded in this topic.
Task 1.3.1: Changing PerimeterbT eacher Activity
Task 1.3.2: Changing Perimeters xEStudent Activity
Task 1.3.3: Changing Perimeters yEStudent Activity
Task 1.3.4: Changing Perimeters x & yEStudent Activity
Task 1.3.5: Changing AreaEStudent Activity

Task 1.3.1is presented as a teacher task and the other four are the correspondng
student tasks. In Task 1.3.1, paticipants are given ageometric drawing tha they
mug changeby multiplyingthevalues of x by 2, 3, and 4. They will sketch each
of the changed figures and plot the paimeter. Then they will do thesame with
they value Findly, they will changeboth dimensonsat the same time. Through
investigationsof thetasks, participants are expected to discover the connection
betweeny = mx + b,y = kx, dilations and similar figures. Tasks 1.3.2P1.3.5
provide an example of how Task 1.3.1 can bemodified for Algebra 1 students.

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 relationdhipsin daa
presented in tables, sequences, or graphs

TEXES Standard I1.005 Patterns and algebra. Theteacher undestands
attributes of fundions relations and ther graphs The beginning teacher:
(B)  Identifies the mathematical domein and rangeof functionsand
relationsand determines reasonable domainsfor given situaions
(C)  Understands that a function represents a dependence of one
quantity on another and can be represented in a variety of ways
(e.g., concrete models, tables, graphs, diagrams, verbal
descriptions, symbols).

November 12, 2004. Ensuring Teacher Quality: Algebra I, produced by the Charles A. Dana Center at The University
of Texas at Austin for the Texas Higher Education Coordinating Board.



Algebra I: Strand 1. Foundations of Functions; Topic 3. Changing Perimeter; Topic Notes

TEXES Standard I1.006 Patterns and algebra. Theteacher undestandslinear
and qualratic fundions andyzes thar algebraic and graphical propeties, and
uses them to modd and solve problems. The beginning teacher:
(A)  Undeastandsthe conaept of opeas arate of change and interprets
the meaning of dopeand interceptin avariety of Stuaions
(B)  Writes equéionsof lines given variouscharacteristics (e.g., two
points, a point and slope sopeand y-intercept.).

TEXES Standard II1.011 Geometry and measurement. Theteacher
undestandsmeasurement as a process. The beginning teacher:

(B)  Appliesformulas for perimeter, area, surface area, and volume of
geometric figures and shgpes (e.g., polygons pyramids prisms,
cylindeas, cones, spheaes) to solve problems.

(C)  Recognizestheeffects onlength, area, or volume when thelinear
dimensonsof planefigures or solidsare changed.

TEKS/TAKS focus

TEKS A.2 Foundations for functions. Thestudent usesthe propaties and
attributes of fundions Thestudent is expected to:

(B)  identify mathematical domaeinsand ranges and determine
reasonable domein and rangevalues for given situaions both
continuousand discrete; and

(D)  collect and organize data, make and interpret scatterplots
(induding recognizing postive, negdive, or no correlation for data
approximating linear situaiong, and modd, predict, and make
decisionsand critical judgmentsin problem situaions

High School TAKS Objective 2: The student will demonstrate an understanding
of the properties and attributes of functions.

TEKS A.5 Linear functions. The student undestandstha linear fundionscan
berepresented in different ways and trandates amongther various
representations The student is expected to:

(A) deerminewhether or notgiven situaionscan berepresented by
linear fundions

(B) deerminethedomain and rangefor linear fundionsin given
stuaions and

(C)  us=, trandate, and make connectionsamong algebraic, tabular,
graphical, or verbd descriptionsof linear fundions

TEKS A.6 Linear functions. Thestudent undestandsthe meaning of sopeand
intercepts of the graphsof linear fundionsand zerosof linear fundions
and interprets and describes the effects of changesin parameters of linear
fundionsin real-world and mathematical stuaions. Thestudentis
expected to:
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(A)  developtheconoept of dopeasrate of changeand determine
dopes from graphs tables, and algebraic representations and
(B) interpret themeaning of opeand interceptsin situaionsusng
data, symbolic representations or graphs
High School TAKS Objective 3: The student will demondrate an undestanding
of linear fundions

TEKS (8.10) Measurement. Thestudent describes how changesin dimensons
affect linear, area, and volume measures. The student is expected to:
(A) describetheresulting effects on perimeter and area when
dimengonsof a shgpe are changed propationdly.
High School TAKS Objective 8: The student will demondrate an undestanding
of the concepts and uses of measurement and similarity.

Materials
Changing Chflnging Chflnging Chflnging Changing
. Perimeters  Perimeters Perimeters Area
Perimeter
il x and y
Copy of task X X X » X
Colored
. X X X X X
pendls
Graphing
X X X X X
calculator
Grid paper X X X > ™
Chat paper « < § y y
and markers
Procedure

For the participantsCectivity, allow the participantsto work in pars. When they
have completed the assignment, have them join another par to have agroup
discussion with two different predictions

Ask students to work in groupsor pars. Give each groupacopy of thetask and
ask them to complete the activity. Come together as awhole group and discuss
and compare each group®results.

Summary
Investigationsin these tasks will allow participants to develop therelationship
between direct variation and the geometric concepts of dilationsand similar
figures, while emphasizing linear parameter changes.

Extensions
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Provide students with different regular shapes (triangles, hexagons circles, etc.)
ongrid pgoe and have them follow the same process with amultiplier. Ask
participants to discuss and compare ther results onthis task.

Assessments/transitions to the classroom
Participants complete theteacher@ journd, recording thar responss and making
modificationsnecessary to make thetask completely classroomready.
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