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Instructional
Focus

Number Operation and Concepts: Students use number, number sense, and
number relationships in a problem-solving situation. Students communicate
the reasoning used in solving these problems.

Algebraic Concepts and Relationships: Students use algebraic methods to
investigate, model, and interpret patterns and functions involving numbers,
shapes, data, and graphs in a problem-solving situation. Students evaluate and
communicate the reasoning used in solving these problems.

Tools and Technology: Students use appropriate tools and technologies to
model, measure, and apply the results in a problem-solving situation. Students
communicate the reasoning used in solving these problems.

Problem Solving and Mathematical Reasoning: Students apply a variety of
problem-solving strategies to investigate and solve problems from across the
curriculum as well as from practical applications.

Student
Learning

. Students will learn how to model a situation using a system of equations.

e  Students will understand the usefulness of the process of solving systems
of equations.

e  Students will learn how to use the intersect tool of a graphing utility to
find the solution to a system of linear equations.

Performance
Task

Overview

Students will investigate a scenario involving two cell phone plans that will
introduce them to the concept of solving systems of equations. They will use
estimation techniques to decide which plan is best.

Students will model the cost for two cell phone plans using linear functions,
graph the functions using a graphing utility, and use the graphing utility to
find the intersection of the two functions.

Description

1.  Ask who owns a cell phone and what service they use.

2. Place students in groups of two to four.

3. Give students the attached Cell Phone Challenge Problem 1 and the
attached Scoring Guide. Ask them to try and solve the problem using
their current knowledge.

4.  Through trial and error students may come up with the solution. Allow
students to try and come up with their own way to solve the problem. If
students struggle, the teacher can give the students a hint by suggesting
to the students that they test out possible answers to the problem.

5. Now direct students to create a linear function to represent the cost of
each cell phone plan, using two variables. After groups have had a
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Performance
Task

(con’t)

chance to do this, ask for their response and place the two equations on
the board.

Discuss with students what the graph of these two equations would look
like, based on their previous knowledge. Also discuss at this time the
meaning of the intersection point of the two equations in the context of
the problem.

Instruct students to type the equations into their graphing utility.
Students will need to adjust the window of the graphing utility to see
where the two lines intersect. During this time, the teacher circulates
throughout the room to offer help and check for understanding.

Students will use the graphing utility to find the intersection of the two
lines.

Give students the attached Cell Phone Challenge Problem 2 and Scoring
Guide to demonstrate their understanding of setting up and solving a
system of equations using their graphing utility. This can occur either in
class, if time permits, or as a homework assignment.

Assisting English
Language Learners

When a complex math assignment is given to the class, always check to make

sure

English Language Learners understand. Do not ask, “Do you

understand?” Instead, ask questions that require students to explain the
instructions back to you and show they understand.

Write key words and formulas on the board as you explain the assignment,
and be sure to provide visual examples of what the students are expected to

do.

In this exercise, cooperative grouping is essential to encourage participation
and language practice.

Essential
Skills

Ml11

M30

M44

M40

Apply variables in expressions and equations to solve problems (i.e.,
write mathematical equations for given situation, create a
mathematical model to wunderstand the relationships between
variables, or make connections between the structures of
mathematically abstract concepts and the real world).

Know and apply the components and properties of the rectangular
coordinate system: x-y axis, origin, quadrants, abscissa (X-
coordinate) and ordinate (y-coordinate), and general  representation
of a point (x,y).

Know the equation of a line and interpret graphically using the slope-
intercept form (y = mx+b) and the point-slope form (y-b = m(x-a))
Solve systems of linear equations algebraically or graphically.

Attachments/
Resources

Cell Phone Challenge Problem 1

Submitted by: Matthew Hopkins, Champaign Schools
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Scoring Guide

Cell Phone Challenge Problem 2

Model the two plans using linear equations /4 points
View the two plans intersecting on the graphing utility /4 points
Locating the intersection point of the two functions /4 points
Interpreting the results in the context of the question. /4 points
Total / 16 points
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Attachments/Resources

Cell Phone Challenge Problem 1

You are at Market Place Mall searching for a new cell phone. You have identified two plans that work for
you. The first plan is through Vextel Communications. The second plan is through Perizon Wireless.
Vextel charges a monthly fee of $20 for text messaging, call waiting, and caller ID. Vextel also charges
you 6 cents per minute to use the phone. Perizon charges a monthly fee of $10 for text messaging, call
waiting, and caller ID. Perizon Wireless charges you 8 cents per minute to use the phone. How many
minutes per month do you need to use for the Vextel plan to be the better choice?

Cell Phone Challenge Problem 2

You are at The Mall of America searching for a new cell phone. You have identified two plans that work
for you. The first plan is through Fast Communications. The second plan is through Alltell Wireless. Fast
Communications charges a monthly fee of $15.20 for text messaging, call waiting, and caller ID. Fast
Communications also charges you 7 cents per minute to use the phone. Alltell charges a monthly fee of
$9.50 for text messaging, call waiting, and caller ID. Alltell Wireless charges you 9 cents per minute to
use the phone. How many minutes per month do you need to use for the two plans to cost the same?

© International Center for Leadership in Education 4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d530a930f330c8306e57cb30818fbc307f3092884c308f305a3001753b50cf89e350cf5ea6308267004f4e9650306b62913048305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


