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STRAND 2: LINEAR FUNCTIONS

TOPIC 2.7: CONNECTIONS — CHANGES IN M AND B GRAPHICAL, TABULAR, AND
SYMBOLIC

Topic Notes

Mathematical focus
Thestudent will recognize and interpret how the changes in symbolic, tabular, graphical,
and verbd representationsaffect each other.

Topic overview
Students will be presented with different representationsof linear data and will be asked
to apply the changes to multiple fundiond representations

This topic contains 4 tasks:
Task 2.7.1: Slopes and I ntercepts
Task 2.7.2: And the Story Changes
Task 2.7.3: Change Change Change
Task 2.7.4: TheA, B, CB of Graphing
a Activity 1. Equdionsareiny =form andthe y-interceptis an
integer onthegrid
b. Activity 2. Equaionsarein standard form and they-interceptisan
integer of thegrid
c. Activity 3. They-interceptisanoninteger rationd number

TEXES Standards focus

TExES I1.005 Patterns and algebra. Theteache undestandsattributes of fundions relations
andthdr graphs Thebeginning teacher:
(B) Identifiesthemathematical domain and rangeof fundionsand relationsand
determines reasonable domainsfor given situaions
(C) Undestandstha afundionrepresents a dependence of onequantity on another and
can berepresented in avariety of ways (e.g., conaete modds, tables, graphs
diagrams, verbd descriptions symbols).
(E) Appliesbasic trandormations(e.g., kf(x), f(x) + k, f(x-k), f(kx), [f(x)|) to apaent
fundion,f, and describes the effects on the graph of y=f(x).

TEXES I1.006 Patterns and algebra. Theteacher undestandslinear and qualratic fundions
andyzes thdr algebraic and graphical propeties, and uses them to modd and solve problems.
The beginning teacher:
(A) Undestandsthe conaept of Slopeas arate of changeand interprets the meaning of
dopeand intercept in avariety of situaions
(B) Writes equaionsof lines given variouscharacteristics (e.g., two points, apoint and a
dope sdopeand y-intercept).
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TEKS/TAKS focus

TEKS A.1 Foundations for functions. The student undestandstha afundionrepresents a
dependence of onequantity on another and can bedescribed in avariety of ways. Thestudentis
expected to:

(A) describeindgpendent and dependent quantitiesin fundiond relationdips
High School TAKS Objective 1: The student will describefundiond relationshipsin avariety of

ways.

TEKS A.5 Linear functions. The student undestandstha linear fundionscan be represented
in different ways and trandates amongthar various representations The student is expected to:
(B) determinethedomain and rangefor linear fundionsin given situations and
(C) use, trandate, and make connectionsamongagebraic, tabular, graphical, or verbd
descriptionsof linear fundions

TEKS A.6 Linear functions. Thestudent undestandsthe meaning of the dlopeand intercepts
of thegraphsof linear fundionsand zeros of linear fundionsand interprets and describes the
effects of changes in parameters of linear fundionsin real-world and mathematical situaions
Thestudent is expected to:
(A) develop theconaept of dopeas arate of change and determine lopefrom graphs
tables, and algebraic representations
(B) interpret themeaning of dopeand interceptsin situaionsusng daa, symbolic
representations or graphs
(C) investigae, describe and predict the effects of changesin m and b on the graph of
y = mx+b;
(D) graph and write equéionsof lines given characteristics such as two points, a point
and dope or a point and a y-intercept;
(E) deerminetheintercepts of thegraphsof linear fundionsand zerosof linear
fundionsfrom graphs tables, and algebraic representations and
(F) interpret and predict the effects of changing slope and y-interceptin applied
stuaions
High School TAKS Objective 3: Thestudent will demondrate an undestanding of linear
fundions

Materials
| Task B #1 B #2 B #3 i #4 i

copies of thetasks X X X X
Graphing calculator X X X X
Colored pendls X

Ruler X

ABCgrid X
Trangarency lines X
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Procedure
2.7.1: Slopes and Intercepts. This activity can either be assignad to groupsor to individuds.
Give each paticipant a copy of thetask. After each nunmbered problem has been completed,
come back together as awhole group and have a discussion aboutwha was found.

2.7.2: And the Story Changes. Providethe students a copy of Task 2.7.2 GAnd the Story
ChangesQ Have students work with apartner to create their stories. After giving them time
to complete theassignment, ask studentsto share thar stories. Make sure students correctly
apply thechangesin thecritical aspects of thegraph in thar stories.

2.7.3: Change Change Change Thesame process can befollowed for the Task 2.7.3
CChangg Change Changelas for Task 2.7.2. Theteacher should assess the student@ ability
to make the connection amongthe variousrepresentationsof the problem situation.

2.74:TheA, B, C8 of Graphing. Thistask is composed of five separate activities. The
procedure for each is described bd ow.

o Activity 1:
Provide each student with an A, B, C Grid and onetrangaency line
Allow onestudent to be at theoverhead (turned off) with atrangarency of
theA, B, Cgrid andal trangaency line Thiswill allow theteacher
freedomto monitor therest of the studentsOparticipation.

All theequaionsin this activity have been selected to ensure no
mathematical manipulationisrequired. Thedopecan becounied onthe
grid and they-intercept is an integer valuethat can beread fromthegrid.

For Activity 1, there are three possible variations
e Given 2 lettered pants, students will use thar transparency lineto
create thelinethroughthe points and write the equation.
Questionsfor Students:

o How did you degterminetheequaion?

o Wha did youdofirst? (If thestudent says counied
dopebask if they could have used they-intercept
first)

o Wha doesthis step tell you aboutthelinear rule for
these two points?

o Givethepoints A and E and have students
determinethe equaion of theline Ask them to find
to other pants tha would create alinepaale to
thisone Have students explain how they foundthe
line Isthereonly onelettered set of points that
would create alineparallel tothelineA, E?

o Isthere another linethroughlettered points tha

would have the same y-intercept astheline A E, but
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adifferent dope? Have students demondrate how
they determined this.
e Give students theequéion of alineand ask which points thelinewill
indudes.
Questionsfor Students
o How did you determinethe points?
o Wha did youdofirst?
o Could you start with thedopefirst? Explain
e Give studentsthe dopeand onepoint, have them create thelineand
write theequédion.
Questionsfor Students
o How did you determinetheequaion?
o Could you dgerminetheequaionif youhad a
lettered point and the y-intercept? Explain
Astheteacher obsrves studentsOprogress, he/she can have the student at
theoverhead turn ontheoverhead and al students can discuss and check
thar work. Students can aso check thar work usng the graphing
calculator. They can graphtheequaioniny =form and check for the
given points.

o Activity 2:
This activity will provide students with an oppatunity to changeequdions
from standad form to slopeintercept form.

Provide each student with an A, B, C Grid and onetrangparency line
Allow onestudent to be at theoverhead (turned off) with atrangarency of
theA, B, C grid and a 1 trangparency

In this activity teacher will give students the equaion of alinein standad
form and students will determinewhich points areinduded ontheline

Other than changing theform of the equaionto graph, all information
(dopeand y-intercept) can beread off thegrid.
Questionsfor students
o Wha did youdofirst? Why
o Isthere another way to determinethe pants?
o Without changing from standard form, given a point
can you deermineif it will lie ontheline? Explain.

Astheteacher obsrves studentsOprogress, he/she can have the student at
theoverhead turn ontheoverhead and al students can discuss and check
ther work Students can aso check thar work usng the graphing
caculator. They can graphtheequaioniny = and goto thegraphand
check for thegiven points.

o Activity 3:
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Summary

This activity will require students to mathematically determinethey-
intercept. They-interceptis notan integer value and thuscan®beread off
thegraph.
Questionsfor Students
o Givento lettered points, explain how you determined
theequaion of theline
o Isthere anothe way to determinethe equdion of the
line?
o Canyou findthelettered pantsonthelinegiven the
equaion? Explain
Theteacher will give students either two points or the dopeof thelineand
apoint. Thestudents use ther trangparency lineto graph thelineand then
will write theequdion of theline

These tasks emphasize verbd changes that correspondto parameter changes as shown in
graphs tables, or fundionrules.

Extensions

From TEXTEAMS Algebra I: 2000 and Beyond, Exploring Slope and Exploring Vertical
Shifts are wondeful extengon activities.
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