Functions and Equations

General Outcome

Develop algebraic reasoning and number sense.

Specific Outcomes

AN1 Demonstrate an understanding of the absolute value of real numbers.

AN2 Solve problems that involve operations on radicals and radical
expressions with numerical and variable radicands.

AN3 Solve problems that involve radical equations (limited to square roots).

AN4 Determine equivalent forms of rational expressions (limited to
numerators and denominators that are monomials, binomials or
trinomials).

ANS5 Perform operations on rational expressions (limited to numerators and
denominators that are monomials, binomials or trinomials).

ANG6 Solve problems that involve rational equations (limited to numerators and
denominators that are monomials, binomials or trinomials).

General Outcome

Develop algebraic and graphical reasoning through the study of relations.

Specific Outcomes

RF2 Graph and analyze absolute value functions (limited to linear and
quadratic functions) to solve problems.

RF11 Graph and analyze reciprocal functions (limited to the reciprocal of
linear and quadratic functions).
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Pre-Calculus 11, pages 268-269

Suggested Timing
30-40 min

Blackline Masters
BLM U3-1 Unit 3 Project Checklist

What'’s Ahead

In Unit 3, students explore radical and rational
expressions and equations, absolute value functions
and equations, and reciprocal functions. They simplify
radical expressions and perform operations on these
expressions. Students determine the restrictions on
the values of variables in radical expressions that

are real numbers and identify extraneous roots in
radical equations. They determine equivalent forms of
rational expressions and perform operations on these
expressions. They learn about absolute value and how
to use absolute value to determine changes in values.
Students graph absolute value functions using a table
of values, generalize a rule for writing absolute value
functions in piecewise notation, and solve absolute
value equations graphically and algebraically. They
graph and analyse the reciprocal of a given function.
Students study both linear and quadratic functions.

Throughout the unit, students model situations and
solve problems involving equations and functions using
a variety of methods.

Planning Notes

Introduce Unit 3 by reading the opening paragraph on
page 268 of the student resource with the class. Have
students share what they know about any non-linear
models used in meteorology, astronomy, and population
ecology. You might prompt them to use the photo
collage for ideas. The collage shows several situations
that involve using non-linear models to represent
relationships including the velocity of a spacecraft
leaving Earth, a business forecast, and the movement
of a hurricane or other extreme weather event.

The Looking Ahead box at the bottom of page 268
identifies the types of problems students will solve
throughout the unit. You may wish to reactivate
students’ knowledge of topics, such as radical and
rational expressions and equations, linear functions, and
quadratic functions that lead to learning about absolute
value and reciprocal value functions.
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For the Unit 3 project, students explore functions and
equations, and how they relate to space exploration.
Students may be interested to learn that the Arctic is not
an ideal place for astronomy. The continuous twilight
for most of spring and summer prevents the viewing

of stars; as does blowing snow, ice fog, or the Aurora
borealis, in the winter. Despite these conditions, Inuit
do have a system of astronomy and knowledge of stars.

In Chapter 5, the Project Corner boxes provide
information about applications of radicals in space
exploration. In Chapter 6, the Project Corner box
focusses on peculiarities in space, such as the passage
of time and black holes. In Chapter 7, the Project
Corner box focusses on space tourism. At the end of the
unit, students will choose one of three options:

* Examine an application of radicals in space or in the
contributions of an astronomer.

e Research an application of rational expressions in
space and investigate why a rational expression
models a particular situation.

* Apply the skills learned about absolute value
functions and reciprocal functions to graphic design.

Regardless of the option they choose, students will
showcase what they have learned about radical, rational,
absolute value, and reciprocal functions and equations.

With the class, read and discuss the introductory notes
for the Unit 3 project. You may wish to point out the
Project Corners throughout Chapters 5, 6, and 7.

Note that these features are not mandatory, but they
are recommended because they provide helpful
information about the Unit 3 project. You may wish

to provide students with BLM U3-1 Unit 3 Project
Checklist. Students can use the checklist as they
prepare their project.

Have students collect all their work for the Unit 3
project in a portfolio.

For additional information on the Unit 3 project, see
pages 269 and 415 in the student resource or pages 279
and 280 in this Teacher’s Resource.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 90
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /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)
  /PDFXOutputConditionIdentifier (Custom)
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU <FEFF0043007200e90065007200200070006100720020005400720061006e00730063006f006e00740069006e0065006e00740061006c0020006c006500200031003100200061007600720069006c002000300037002e0020004600720061006e00630069007300200050006100710075006500740074006500200031002d003800380038002d003800380033002d0034003000300031>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        18
        18
        18
        18
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 18
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


