
Rational Functions Activity #3 
Exploring Horizontal Asymptotes 

 

Quick Check:   
 
 
 
 
 
 
 
 
 
 
 

 
Exploration #1 – Horizontal Asymptotes 

 

a)  Use your graphing calculator to graph 3 1( )
1
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• Go to your table (2nd GRAPH), scroll down and examine the f(x) values as the x values tend toward positive 
infinity.  What do you see?  How would you use mathematical notation (symbols) to write this? 

 
 

• Go to your table, scroll up and examine the f(x) values as the x values tend toward negative infinity.  What 
do you see?  How would you use mathematical notation (symbols) to write this? 

 
 
 

• Press the TRACE button on your calculator and use the arrow buttons to trace the graph as the x values 
tend toward positive infinity.   What is happening to the function’s values as you trace along the graph?  Is 
this matching up with what you found above? 

 
 
 

• Press the TRACE button on your calculator and use the arrow buttons to trace the graph as the x values 
tend toward negative infinity.   What is happening to the function’s values as you trace along the graph?  Is 
this matching up with what you found above? 

 
 
• Look at the equation for f(x).  Can you explain why the function’s values get closer and closer to the value 

found above as the x values tends toward positive and negative infinity?   
 
 
 
• Do the f(x) values have this same value for small x values (x = –5, –4, –3, –2, …..3, 4, 5)?  Why or why 

not? 
  

 

 

 
 

If the function values get closer and closer to a certain value, L,  as x tends to 
either positive or negative infinity, we say a horizontal asymptote exists at y = L.
   
• What is the equation for the horizontal asymptote of f(x) above?   

 



b)  Use your graphing calculator to graph 
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• Go to your table, scroll down and examine the h(x) values as the x values tend toward positive infinity.  
What do you see?  How would you use mathematical notation (symbols) to write this? 

 
 

• Go to your table, scroll up and examine the h(x) values as the x values tend toward negative infinity.  What 
do you see?  How would you use mathematical notation (symbols) to write this? 

 
 
 

• Press the TRACE button on your calculator and use the arrow buttons to trace the graph as the x values 
tend toward positive infinity.   What is happening to the function’s values as you trace along the graph?  Is 
this matching up with what you found above? 

 
 
 

• Press the TRACE button on your calculator and use the arrow buttons to trace the graph as the x values 
tend toward negative infinity.   What is happening to the function’s values as you trace along the graph?  Is 
this matching up with what you found above? 

 
 

• What is the equation for the horizontal asymptote of h(x) above?   
 

 
• Look at the equation for h(x), can you explain why the function’s values get closer and closer to the value 

found above as the x values tends toward positive and negative infinity?   
 
 
 
• Do the h(x) values have this same value for small x values (x = –5, –4, –3, –2, …..3, 4, 5)?  Why or why 

not? 
 
 
 

c)  Use your graphing calculator to graph 
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 .  Does p(x) appear to have a 

horizontal asymptote?  If so, give the equation of the asymptote? 
 
 

d)  Use your graphing calculator to graph 2

2 2( )
2( 1)( 1)2 2

x xq x
x xx
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 .  Does q(x) appear to have a horizontal 

asymptote?  If so, give the equation of the asymptote? 
 
 

e)  Use your graphing calculator to graph 
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 .  Does q(x) appear to have a horizontal asymptote?  

If so, give the equation of the asymptote? 
 
 

f)  Use your graphing calculator to graph 
3 2
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=  .  Does q(x) appear to have a horizontal asymptote?  If 

so, give the equation of the asymptote? 
 
 
 



g)  Use your graphing calculator to graph 
3 2
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 .  Does q(x) appear to have a horizontal asymptote?  

If so, give the equation of the asymptote? 
 
 
h)  Record your finding in a-g above in the following table. 
 

Function Leading Term in 
Numerator 

Leading Term in 
Denominator 

Equation for 
Horizontal 
Asymptote 
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• Some patterns/relationships exist in the table above that will help you determine the horizontal asymptote 

of a rational function.  Can you find them? 
 
 
 
 
 
 
 
 
 
 
 
 

• Use the findings of the table and give an equation for of a rational function that satisfies the following.(do 
not use any of the rational functions given  above) 
i)  Has a horizontal asymptote at y = –5. equation:      

 
ii)  Has a horizontal asymptote at y = 0. equation:      

 
iii)  Does not have a horizontal asymptote. equation:      

 
iv)  Has a root at x = 4, a hole at x = –3, a vertical asymptote at x = –1, and a horizontal asymptote at y = 2. 

 
      equation:      
 
 
 
 
 
 



 
Summary and Conclusions 
 
1.  What does a horizontal asymptote tell us about a function? 
 
 
 
 
 
 
2.  Can a function cross a horizontal asymptote (hint:  look at the graph of p(x)  from above)?  Why or why not?   
 
 
 
 
 
 
 
3.  What are the differences between a horizontal and a vertical asymptote? 
 
 
 
 
 
 
 
4.  How can you find the horizontal asymptotes of a rational function given its graph? 
 
 
 
 
 
 
 
 
5.  How can you find the horizontal asymptotes of a rational function given its table of values? 
 
 
 
 
 
 
 
 
6.  How can you find the horizontal asymptote of a rational function given its equation? 



<<
  /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
  /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 true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


