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To the What?

Comparing Exponential Functions

Warm Up
Simplify each expression.
1 b

s

a-x°

2. a-xt
3.0-b%-0°-b°
4.b2-b*-a°

Learnmg Goals
Write exponential equations to represent situations, tables,
and graphs.

+ Solve simple exponential equations using common bases.

+ Compare exponential equations in

different representations.

You have used geometric sequences to define exponential functions. How can you use what you
know to compare exponential functions represented as a situation, equation, table, or graph?
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GETTING STARTED

Adders and Multipliers

1. The number of friends Eleanor has on her social media account
has tripled each month since February for the past 6 months.
Now she has over 45,000 friends!

X3X3Xx3%Xx3x%Xx3x3=45198

a. How many friends did Eleanor have to start? Show how you
determined your answer.

b. What function can you write to represent the number of
social media friends Eleanor has since February, given a
number of months, x?

2. Eleanor’s dad added 3 friends each month to his social media
account in the same time. Now he has 1128 friends.

+3+3+3+3+3+3=1128

a. How many friends did Eleanor’s dad have to start? Show how
you determined your answer.

b. What function can you write to represent the number of
social media friends Eleanor’s dad has since February, given a
number of months, x?

3. Compare the two functions you wrote. What do you notice?
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ACTIVITY

2.1

Writing Exponential

Functions

The Amazing Aloysius is practicing one of his tricks. As part of the trick,
he cuts a rope into many pieces and then magically puts the pieces of
rope back together. He begins the trick with a 10-foot rope and then cuts
it in half. He takes one of the halves and cuts that piece in half. He keeps
cutting the pieces in half until he is left with a piece so small he can't cut

it anymore.

1. Complete the table to show the length of rope after each of
Aloysius’s cuts. Write each length as a whole number, mixed
number, or fraction. Then graph the points from the table.

Number of
Cuts

Length of
Rope (feet)

0

1

Length of Rope (feet)

O—-NWkAULIOJOOO

123456789 x
Number of Cuts

2. Write the function, L(c), to represent the length of the rope as a

function of the cut number, c.

3. Use your function to determine the length of the rope after the

7th cut.

LESSON 2: To the What? -

M3-25



4. Write an exponential function of the form f(x) = a - b* for each
table and graph.

a. b.
X y X y
1
0 4 -2 -3
1 2 —1 —2
2 1 0 -8
1
3 5 1 -32
C d. Ay
X y
O '] h - - O ) ;
1 4
2 16 L
SA
3 64 \
Y
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rervit L Using Common Bases to Solve

2.2 Exponential Equations

Suppose a population of rabbits triples every year. The table shows
their numbers.

1. Write a function, f, to represent the rabbit population over time.

2. Use your equation to evaluate the population of rabbits for
each number of years.

a. f(10) b. £(20) c. f(30)

How long did it take for the population of rabbits to reach a population of
43747 To answer this question, you must solve the equation 4374 = 2(3).
This is equivalent to the equation 2187 = 3~

Worked Example

To solve the exponential equation 2187 = 3%, first determine the
power of 3 that gives the result of 2187:

)B)BN3B)N3)3) = 2187
37 = 2187
Then rewrite the equation to show common bases:
37 — 3x

Because the expressions on both sides of the equals sign have
the same base, you can set up and solve an equation using the
exponents:

7 =X

So, it will take 7 years for the rabbits to reach a population of 4374,

Time Rabbit
(years) | Population
0 2
1 6
2 18
3 54

Remember:;

You know that a
number is divisible
by 3 when the
sum of the digits is
divisible by 3.
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3. Use the method from the worked example to determine
approximately how long it will take the rabbit population to
reach 1 million. Explain your reasoning.

4. Solve each equation for x.

a. 3= 81 b. 24 =1
x_ 1 X —

c. 48 = 64 d. 5> =1
1 _ x =1

e. 3us = 243 f.27=7
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sy | Comparing Exponential

2.3 Functions in Different
: Representations

Consider the two exponential functions in each pair. Answer each
question and explain your reasoning,.

1. Function A Function B
X y \ Y
10 4
0 1 |
5
1 4 L/
5 16 -10 | -5 0l 5 10 | x
45
3 64 —_1n
4

a. Which function has the greater y-intercept?

b. Which function has a greater constant multiplier?
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2. Function A Function B

fxx)y=2-3~ Ay

(V2]

A
1A

a. Which function has a greater b-value?

b. Which function has a horizontal asymptote at y = 0?

3. Function A Function B
fix)=-2-3x
X y
0 81
1 27
2 9
3 3

a. Which function has a greater y-intercept?

b. Which function shows a decrease across its domain?
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4. Given each equation, write an exponential equation with the
given characteristics. Justify your answers.

a. Write an equation that grows faster than f(x) = 5*.

b. Write an equation with a greater y-intercept than g(x) = 3 - 2x.

c. Write an equation with a horizontal asymptote that is
different from the horizontal asymptote of h(x) = 4 - 3~
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TALK the TALK ~

No Treble

1. Solve each equation for x. Show your work.

a.9%-3 =27

b. 8¢ =32

C.475=1024*->

2. Consider the functions f(x) = 2 - 2*and g(x) = 4 - 4*. At what
point do the graphs of these two functions intersect?

3. Solve for x and explain each step.

4 =(%)x—15
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Assignment

Write

Explain in your own words how
to use common bases to solve an

exponential equation.

Practice

1. Complete each table. Write a function that represents the data in the table and explain how you
determined your expression.

Remember

You can use what you know about exponential functions to
compare them in different representations, such as tables,

graphs, equations, and situations.

a. b.
X f(x) Expression X f(x) Expression
0 1 30 0 6 49 + 5
1 3 1 9
2 9 2 21
3 3 69
4 4 261
5 5 1029
X X

2. Solve each equation for the unknown.

a.4x= 256 b. 63 =216

€2 =7 4.3 = 1

e 434 f. 5z = 625

. 1 ho= =1
O PETS e 4
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Stretch

Describe a way in which you can write a function of the form f(x) = a - b*as a linear function of the form
f(x) = c. Explain what the constant multiplier means in this situation.

Review
1. Complete the table.

Explicit Formula Exponential Function Constant Ratio y-Intercept

840 - 3~
ENO

2. Solve each equation for x. Provide reasoning to justify each step of your solution method.
a. 10=-3x+4-2 b. 1=2x-1+2

3. Rectangle ABCD is shown on the graph. Ay

>
[vs}

a. Explain how you can transform the

[0 0]

rectangle so that point Cis located

(@)

at the origin.

B

b. Graph the translated rectangle
A’B'C’'D’ so that point Cis located at
the origin. Then determine the area

No

0
O

of rectangle A'B’'C’'D". -8 | -6l -4 | -P 0l 2 | 4

M3-34 - TOPIC 1: Introduction to Exponential Functions

© Carnegie Learning, Inc.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages 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 524288
  /LockDistillerParams true
  /MaxSubsetPct 1
  /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 false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /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 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /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 595
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create press-ready Adobe PDF documents for Cengage Learning books using Distiller 8.0.x.  The resulting PDF will be compatible with Acrobat 8 \(PDF 1.7\) per CL File Preparation and Certification Task Force)
  >>
  /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
    >>
    <<
      /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 <<
        /PresetSelector /MediumResolution
      >>
      /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 /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


