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CALCULUS AB 
SECTION II, Part A 

Time—30 minutes 
Number of problems—2 

 
A graphing calculator is required for these problems. 

 
 1. For 0 6,t£ £  a particle is moving along the x-axis. The particle’s position, ( ),x t  is not explicitly given.  

The velocity of the particle is given by ( ) ( )42sin 1.tv t e= +  The acceleration of the particle is given by 

( ) ( )4 41 cos
2

t ta t e e=  and ( )0 2.x =  

(a) Is the speed of the particle increasing or decreasing at time 5.5 ?t =  Give a reason for your answer. 

(b) Find the average velocity of the particle for the time period 0 6.t£ £  

(c) Find the total distance traveled by the particle from time 0t =  to 6.t =  

(d) For 0 6,t£ £  the particle changes direction exactly once. Find the position of the particle at that time. 
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t 

(minutes) 0 2 5 9 10 

( )H t  
(degrees Celsius)

66 60 52 44 43 

 
 2. As a pot of tea cools, the temperature of the tea is modeled by a differentiable function H for 0 10,t£ £  where 

time t is measured in minutes and temperature ( )H t  is measured in degrees Celsius. Values of ( )H t  at selected 
values of time t are shown in the table above. 

(a) Use the data in the table to approximate the rate at which the temperature of the tea is changing at time 
3.5.t =  Show the computations that lead to your answer. 

(b) Using correct units, explain the meaning of ( )
10

0

1
10

H t dtÚ  in the context of this problem. Use a trapezoidal 

sum with the four subintervals indicated by the table to estimate ( )
10

0

1 .
10

H t dtÚ  

(c) Evaluate ( )
10

0
.H t dt¢Ú  Using correct units, explain the meaning of the expression in the context of this 

problem. 

(d) At time 0,t =  biscuits with temperature 100 C∞  were removed from an oven. The temperature of the 
biscuits at time t is modeled by a differentiable function B for which it is known that 

( ) 0.17313.84 .tB t e-= -¢  Using the given models, at time 10,t =  how much cooler are the biscuits than 
the tea? 
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CALCULUS AB 
SECTION II, Part B 

Time—60 minutes 
Number of problems—4 

 
No calculator is allowed for these problems. 

 

 

 3. Let R be the region in the first quadrant enclosed by the graphs of ( ) 38f x x=  and ( ) ( )sin ,g x xp=  as shown 
in the figure above. 

(a) Write an equation for the line tangent to the graph of f at 1 .
2

x =  

(b) Find the area of R. 

(c) Write, but do not evaluate, an integral expression for the volume of the solid generated when R is rotated 
about the horizontal line 1.y =  

 
 

WRITE ALL WORK IN THE EXAM BOOKLET. 
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 4. The continuous function f is defined on the interval 4 3.x- £ £  The graph of f consists of two quarter circles 

and one line segment, as shown in the figure above. Let ( ) ( )
0

2 .
x

g x x f t dt= + Ú  

(a) Find ( )3 .g -  Find ( )g x¢  and evaluate ( )3 .g -¢  

(b) Determine the x-coordinate of the point at which g has an absolute maximum on the interval 4 3.x- £ £  
Justify your answer. 

(c) Find all values of x on the interval 4 3x- < <  for which the graph of g has a point of inflection. Give a 
reason for your answer. 

(d) Find the average rate of change of f on the interval 4 3.x- £ £  There is no point c, 4 3,c- < <  for 

which ( )f c¢  is equal to that average rate of change. Explain why this statement does not contradict the 
Mean Value Theorem. 

 
 

WRITE ALL WORK IN THE EXAM BOOKLET. 
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 5. At the beginning of 2010, a landfill contained 1400 tons of solid waste. The increasing function W models  
the total amount of solid waste stored at the landfill. Planners estimate that W will satisfy the differential 

equation ( )1 300
25

dW W
dt

= -  for the next 20 years. W is measured in tons, and t is measured in years from  

the start of 2010. 

(a) Use the line tangent to the graph of W at 0t =  to approximate the amount of solid waste that the landfill 

contains at the end of the first 3 months of 2010 (time 1
4

t = ). 

(b) Find 
2

2
d W

dt
 in terms of W. Use 

2

2
d W

dt
 to determine whether your answer in part (a) is an underestimate or  

an overestimate of the amount of solid waste that the landfill contains at time 1 .
4

t =  

(c) Find the particular solution ( )W W t=  to the differential equation ( )1 300
25

dW W
dt

= -  with initial 

condition ( )0 1400.W =  

 
 

 6. Let f be a function defined by ( ) 4

1 2sin for 0

for 0.x

x x
f x

e x-
- £Ï

= Ì
>Ó

 

(a) Show that f is continuous at 0.x =  

(b) For 0,x π  express ( )f x¢  as a piecewise-defined function. Find the value of x for which ( ) 3.f x = -¢  

(c) Find the average value of f on the interval [ ]1, 1 .-  

 
 

WRITE ALL WORK IN THE EXAM BOOKLET. 
 
 
 
 
 
 
 

END OF EXAM 
 


	ap11_calc_ab_cover.pdf
	AP® Calculus AB
	2011 Free-Response Questions



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /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 false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 true
  /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 true
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


