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Problem Statement

As you have probably noticed by now, in algebra it is often useful to write expressions
in different forms so that we can more easily notice properties or behaviors of these
expressions. Logarithms are no different. Suppose you wanted to write the logarithm of a
power like log(a?) without the use of the power. How might you do it?

1. We will begin investigating this question by defining a new variable b = a2.

a. Enter a formula in Column B on PRAD AUTO REAL ]
page 1.5 of the TI-Nspire document ol .WaIS =
CollegeAlg_PropsOfLogs.tns to calculate
b for the given values of a. Record some
of your values on the screen to the right.

Af | 1

b. Plot avals vs. bvals as a scatter plot on :ﬁﬁ»mg AUTO REAL ]
page 1.7 of the TI-Nspire document and o |V
sketch your graph on the axes to the
right. Describe the shape of the graph.

Is this what you expected? Explain your

thoughts below.
2% s 5
» 7

c. Now we will define x and y. Enter formulas in Columns C and D of page 1.5 so that
x = log(a) and y = log(b). Record some of your values from the spreadsheet on
the screen below. Then plot xvals vs. yvals as a scatter plot on page 1.9 of the
TI-Nspire document and make a sketch of your graph below.

PRAD AUTO REAL B (s]i7]1:8] 1.9 PRaD AUTO REAL a

wvals .yvals ol bz ]v
X
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d. Describe the shape of the graph. Is this what you expected? Explain your thoughts
below. On your Graphs & Geometry page, use the Line tool to draw a line through
the points and sketch it above. Use the Coordinates and Equations tool to find the
equation of the line and record your equation.

e. We can substitute back the original expressions we used for x and y to rewrite this
as an equation in terms of a and b. Use the equation of the line you found and
make the substitutions x = log(a) and y = log(b) to get a relationship between
a and b. State this property formally as the power property of logarithms for the
general log expression log(a”).

2. At this point, we have examined the relationship for taking the logarithm of a variable
raised to a power, but what about other arithmetic operations and their relationship with
logarithms? As before, let’'s define a new variable b = 6a.

a. Enter a formula in Column B on page 2.3 of the TI-Nspire document to calculate b
for the given values of a. Record some of your values on the screen below. Now
plot xvals vs. yvals as a scatter plot on page 2.5 of the TI-Nspire document and
make a sketch of your graph below.

4[1.11 | 2.1 | 2.2 | 2.3 |[PRAD AUTO REAL
A

dz22]z23 | 2.4 | 2.5 |[PRAD AUTO REAL ]
v

B C D
avals bvals wvals yvals e

+*

]
Ew)
| I
2 Z
3 3
4 4
=) g x
A 5 13
Al |1 » -

b. Describe the shape of the graph. As before, draw a line through the data and
show the equation of the line. What is its slope and y-intercept? Is this what you
expected? Explain your thoughts below.
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. Now define x and y. Enter formulas in Columns C and D of page 2.3 of the

TI-Nspire document so that x = log(a) and y = log(b). Record some of your values
from the spreadsheet on the screen below. Then plot xvals vs. yvals as a scatter
plot on page 2.7 of the TI-Nspire document and make a sketch of your graph below.

PRAD AUTD REAL ]

®vals .yvals ﬁ

ar |1

{[22]25] 28] 27 PRAD AUTO REAL |
2|

2 .

0.1 0.05 1.1

»

d. Describe the shape of the graph. As before, draw a line through the data and show
the equation of the line. Use the Graph Trace tool to find the coordinates of the

y-intercept to 4 or more decimal places. Is this what you expected? Where did

this y-intercept come from? Here’s a hint: Calculate 1077851, What is 0.7781517?

Explain your thoughts below.

e. Using the linear equation you found in x and y, substitute x = log(a) and y = log(b)
into your equation to rewrite this as an equation in terms of a. This equation is an
example of the product property of algorithms. In general, fora > 0 and b > 0, state

this property for log(a - b) based on your observations from this investigation.

. In Problems 1 and 2, you used substitution
to identify two properties of logarithms. In
particular, you let x = log(a) and y = log(b).
There is a special kind of graph paper called
log-log paper that lets you make these
substitutions graphically, by hand. Page 3.3
of the TI-Nspire document is an example

of log-log paper. Examine the graphing
page—a copy of the page is given below for
your reference. Log-log paper is made by
taking the logarithm of each value of x and y
and then renumbering the axes.
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a. Why do the axes start at 1 instead of 0? Explain your thoughts below.

Note that spaces between the lines are not equal. That is because the distance from

1 to 2 on a logarithmic scale is equal to log 2 = 0.30102999566398 unit, and the
distance from 1 to 3 is equal to log 3 = 0.47712125471967 unit, and so on. To illustrate
how this graphical representation works, we will use the log-log paper to simplify the

expression Iog(%).

b. Definey = %. Then use the Point tool to graph the function y = %on the log-log

paper by calculating values and placing the points on the grid. Graph only points
with whole-number coordinates. What is the shape of the graph? What is its slope?
Record your findings below.

c. As before, draw a line through the points. (@31 20 [22 [ =2 |PRAD AUTO REAL a
Use the Coordinates and Equations — T
tool to find the equation of the line. g

Ppelogh
N e
Sketch your results on the axes below. B
=
4

What is the y-intercept of the line?
Use the Graph Trace tool to find the : P :
coordinates of the y-intercept to 4 or more ~ [~3 S A S R S
decimal places. Explain your thoughts ’ o 5
below.

Ll ixdlogle
T 9 ¢ Fodll

d. Where did this y-intercept come from? Can you guess? Use the Calculator
application below to check. Explain how 0.90309 is related to this situation.

e. Use the fact that on your graph, y = Iog(%) and x = log(a) to substitute into the

linear equation you found. Now rewrite this as an equation in terms of a. This can be
referred to as the quotient property of logarithms. In general, fora > 0 and b > 0,
state the property below by finishing the equation and explaining your reasoning.

Iog(%

4 ©2009 Texas Instruments Incorporated Getting Started with TI-Nspire™ Developmental Algebra

TI_DevAlg_03_Pass_Act05_SE.indd 4 @ 10/23/09 9:20:32 AM




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /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 /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


