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STRAND 1: FOUNDATIONS OF FUNCTIONS

Toric 1.3: APPLYING TRANSFORMATIONS

Topic 1.3 Notes

Mathematical focus
For thistopic, themathematical focusis two-fold. First, paticipants mug use thar
knowledgeof trandormationsand key features of fundionsin order to use technology
effectively to examinefunaion behavior. Secondly, participants mug apply ther
knowledgeof trandormationsto solve application problems.

Topic overview
There are seven tasks induded in this topic.

Task 1.3.1: GoodViewing Windows
Task 1.3.2: Friendly Viewing Windows
Task 1.3.3: Reflect and Apply
Task 1.3.4: Matching Parent Fundions
Task 1.3.5: Tree Growth (Part I, 11, 111)
Task 1.3.6: Two Trandormations
Task 1.3.7: Describing Trandormations

Participants use ther knowledge of trangormations to determine appropriate viewing
windows on graphing calculators to examine new fundionscreated from parent
fundions Participants use real datato graph a scatter plot and find an equéaionthat
modds atrend. They use trandormationsto explain aspects of thetrend. Participants find
areal applicationfor horizontal shifts.

TEXES standardsfocus

TEXES Standard 11.004 Patter ns 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

TEXES Standard 11.005Patter ns and algebra. Theteacher undestandsattributes of
fundions relations and thar graphs Thebeginning teacher:
(B) Identifies the mathematical domain and rangeof fundionsand relationsand
determines reasonable domeinsfor given situaions
(E) Applies basic trandormations[e.g., kf(x), f(X) + k, f(x Dk), f(kx), [f(X)]] to a
parent fundion, f, and describes the effects on thegraph of y = f(x).
(F) Performs opeations(e.g., sum, difference, compostion) onfundions finds
inverse relations and describes results symbolically and graphically.
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TEXES Standard 11.006 Patterns and algebra. Theteacher undestandslinear and
qguadratic fundions andyzesther algebraic and graphical properties, and uses
them to modd and solve problems. [1.006F, G
(F) Solves problemsinvolving quadratic fundionsusng a variety of methods
(e.g., factoring, completing the squae, usang the quadratic formula, usng
agraphing calculator).

(G) Modds and solves problems involving linear and quadratic equaionsand
inequditiesusng avariety of methods induding technology.

TEXES Standard V.019 M athematical processes and per spectives. Theteacher
undestandsmathematical connectionsboth within and outside of 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).

(E) Undastandsthe use of visud media, such as graphs tables, diagrams, and
animations to communicate mathematical information.

TEKSTAKSfocus

TEKS2A.1 Foundations of functions. The student uses propeties and attributes of

fundionsand applies fundionsto problem situations Thestudentis expected to:
(A) identify themathematical domainsand ranges of fundionsand determine
reasonable domain and rangevalues for continuows and discrete situaions and
(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.4 Algebra and geometry. The student connects algebraic and geometric
representationsof fundion. The student is expected to:
(A) identify and sketch graphsof parent fundions induding linear (f(x) = x),
quadratic (f(x) = x°), exponantial (f(x) = &), and logarithmic (f(X) = l0gx)
fundions absolute value of x (f(x) = |x|), squae root of x (f(x) =! x), and
reciprocal of x (f(x) = 1/x); and
(B) extend parent fundionswith parameters such asa in f(x) = a/x and describe
the effects of the parameter changes on the graph of parent fundions

High School TAK'S Objective 1: The student will describefundiond relationshipsin a
variety of ways.

High School TAK'S Objective 2: Thestudent will demongdrate an undestanding of the
propeties and attributes of fundions

High School TAK S Objective 3: Thestudent will demongrate an undestanding of
linear fundions

High School TAK S Objective 5: Thestudent will demongrate an undestanding of
guadratic and other nonlinear fundions

High School TAK'S Objective 9: Thestudent will demongrate and undestanding of
percents, propottiond relationships probability, and statistics in application problems.
High School TAK'S Objective 10: Thestudent will demondrate an undestanding of the
mathematical processes and tools used in problem solving.
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Materials
Tak Tak Tak Tak Tak Tak Task
1 2 3 4 5 6 7
Graphing Calculator X X X X X
Calculator Overhead X
Viewing Screen
Colored paper X
Procedure

These tasks are meant to give participants afeel for applying trandormationsto real-life
stuaions Thetasks are not meant to find exact modds usng regresson. When
presenting these tasks, emphasize application of trandormations Task 1.3.5(l, 11, 111)
may beworked in classand Task 1.3.6 and 1.3.7 assignad as homework.

Summary
Theprimary focusof thefirst part of these tasks isto emphasize tha a Qyoodviewing
windovOwill show theimportant features of a graph. Also, that a Griendly viewing
windowOshows a non-distorted shagpe of the graph and admits better values for tracing.
These tasks provide areview of thebasic characteristics of parent fundionsand lead to
the applicationstasks based uponmodding data.

Assessments
¥ Task 1.3.3 can becompleted as an assessment after Tasks 1.3.1 and 1.3.2.

¥ Task 1.3.7 can be completed as an assessment after Tasks 1.3.5 and 1.3.6.

¥ Have paticipants create an assessment of their own and present it to ther groupor the
class.

¥ Have paticipants complete oneteacher journd after completing Task 1.3.5 (1, I1, 111).

¥ Have paticipants complete a student joumd after completing Tasks 1.3.6 and 1.3.7.

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 useonly Modify for students | Ready for students
Tak 1.3.1 X
Tak 1.3.2 X
Tak 1.3.3 X
Tak 1.34 X
Tak 1.35 X
Tak 1.3.6 X Extenson X Task
Tak 1.3.7 X

December 10, 2004. Ensuring Teacher Quality: Algebra Il, produced by the Charles A. Dana Center at The University of Texas
at Austin for the Texas Higher Education Coordinating Board.




Algebrall: Strand I. Foundations of Functions; Tapic 3. Applying Transformations; Topic Notes

Assessment

1. Match thefundionswith the graphsand write the domain and rangeunde each graph.

ay=x 1.

2.

3.
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