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SUFFOLK COUNTY COMMUNITY COLLEGE 
COLLEGE-WIDE COURSE SYLLABUS 

MAT141 (formerly MA87) 
 

I. COURSE TITLE: 
       Calculus with Analytic Geometry I 
 
II. CATALOG DESCRIPTION: 

Study of limits, continuity, theory and application of the derivative; related rate 
problems; maxima and minima; definite and indefinite integrals; and areas under 
curves.  (5 contact hrs.)  Prerequisite:  C or better in MAT125 or MAT126.  Note:  
Credit given for MAT141 or MAT131, but not both.   A-E-G / 4 cr. hrs. 

 
III. COURSE GOALS: 

A. Introduce the basic concepts of one variable calculus. 
B. Prepare students for advanced mathematics, physics and engineering  
  courses. 
C. This course satisfies the SUNY general education requirement for   
  mathematics. 

 
IV. COURSE OBJECTIVES: 

Upon successful completion of this course, students will be able to: 
A. Use the definition of limits to calculate the value of limits; use technology to 

calculate the value of limits. 
B. Apply the relationship between infinite limits and asymptotes to the 

sketching of graphs of functions; use technology to simulate asymptotic 
behavior numerically. 

C. Apply the concept of continuity to polynomial, rational, composite, 
trigonometric, exponential, and logarithm functions. 

D. Show and apply the relationship among the tangent to a graph of a function, 
the difference quotient, the two forms of the definition of the derivative, 
continuity, and differentiability. 

E. Compute the derivative of polynomial, rational, trigonometric, exponential, 
and logarithmic functions. Compute derivatives using the product rule, the 
quotient rule, and the chain rule. 

F. Apply the concept of derivatives to related rates, optimization problems, 
curve sketching, higher order derivatives, implicit differentiation. 

G. Calculate the Taylor polynomial (degree 1,2, & 3) approximation to a 
function. 

H. Use summation formulae to evaluate Riemann sums. Use Riemann sums to 
approximate the definite integral. 

I. Find antiderivatives of polynomial functions and those functions whose 
derivatives are known. 

J. State and apply the results of the Mean Value Theorem, the Fundamental 
Theorem of the Calculus, and the average value of a function. 

K. Use definite integrals to calculate the area between curves. 
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V. Topics Outline with Timeline 
  

 
Topics 

Approximate 
Time 

(Including 
Examinations)

A. Limits and Continuity   
 1. definition of limit of a function  
  a. definition  
  b. calculation of limit  
 2. limit theorems:  
  a.  calculation of limits  
  b. proofs of some basic limit theorems (such as sum,  
   product & quotient)  
 3. "one-sided" limits:  
  a. definitions  
  b. calculations  
 4. infinite limits:             
  a. definitions  
  b. calculations  
  c. asymptotes, sketching  
 5. limits at infinity:  
  a. definitions  
  b. calculations  
  c. asymptotes, sketching  
 6. continuity:  
  a. definitions  
  b. essential (non-removable) and removable   
   discontinuities  
  c. theorems on continuity (with applications)  
 7. continuity on an interval:  
  a. arithmetic of continuous functions  

 b. polynomial functions  
  c. rational functions  
  d. radical functions  
  e. composite functions  
 8. continuity of trigonometric functions: 
  a. the "squeeze" theorem  
  b. limit and continuity theorems applied to sine and  
   cosine justified using a numerical approach. 

   i. 
t o

sin tlim 1
t→

=  

   ii. sine and cosine functions are continuous at 0 

   iii. 
t 0

1 cos tlim 0
t→

−
=  

 9. continuity of log and exponential functions 

2 ½ weeks 
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B. The Derivative 
 1. the tangent and normal lines to a curve:  
  a. definitions  
  b. calculations  
 2. the derivative:  
  a. definition and relationship to tangent line  
  b. alternative forms of the definitions of a derivative  
  c. definitions of differentiability  
 3. relationship between differentiability and continuity:  
  a. differentiability implies continuity  
  b. "one-sided" derivatives  
 4. derivation of the rules for differentiation of algebraic  
  functions  
 5. derivatives as rates of change  
 6. derivatives of all trigonometric functions 
 7. derivatives of exponential and log functions 
 8. derivatives of composite functions (the chain rule)  
 9.  derivatives of power functions  
 10.  implicit differentiation  
 11. higher order derivatives  

4 ½ weeks 

C. Applications of the Derivative:  
 1. differentiation applied to related rates  
 2. differentiation applied to finding maximum and/or  
  minimum values of function:  
  a. over the domain of real numbers  
  b. on a closed interval  
  c. absolute and relative extrema  
 3. Mean Value Theorem  
 4. increasing and decreasing functions  
  a. definitions: increasing, decreasing, monotonic  
  b. first derivative test for extrema  
  c. second derivative test for extrema  
 5. concavity and inflection:  
  a. definitions  
  b. use of second derivatives  
  c. points of inflection  
 6. curve sketching  
 7. Taylor Polynomial Approximations 

4 week 

4 weeks D. The Differential and Antiderivative:  
 1. the differential  
  a. definitions (dx, dy)  
  b. approximation of values of functions  
 2. antidifferentiation  
  a. definition of antiderivative  
  b. "rules" of antidifferentiation  
  c. "Chain Rule" for antidifferentiation  
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 3. applications:  
  a. differential equations  
  b. antidifferentiation applied to rectilinear motion 
E. The Definite Integral:  
 1. summation techniques  
 2. finding area under a curve by summation and limits  
 3. the definite integral  
  a. definitions (Riemann sum, integrable, definite  
   integral, limits of integration, area  
  b. properties  
 4. Riemann Sum Approximations 
 5. the average value of a function  
 6. the Fundamental Theorem of the Calculus 
F. Applications of the Definite Integral  
 1. area between curves   
  a. horizontal increments of area  
  b. vertical increments of area 

 

 
VI. Evaluation of Student Performance: 
  To be determined by the instructor 

 
VII. Programs that require this course: 
  Computer Science/AS 
  Engineering and Technology:  Electrical Engineering Technology/AAS 
  (recommended before transferring) 
  Engineering Science/AS 
  Liberal Arts and Sciences:  Adolescence Education/Biology Emphasis/AA 
  Liberal Arts and Sciences:  Adolescence Education/Mathematics Emphasis/AA 
  Liberal Arts and Sciences:  Mathematics Emphasis/AA 
  Liberal Arts and Sciences:  Science Emphasis-Physics Option/AS 
 
VIII. Courses that require this course as a prerequisite: 
  EEE117 (corequisite) MAT142, MAT205, PHY13 
 
 
IX. Supporting Information: 

Mathematics tutoring services, as well as video and computer aids, are provided 
for all students through the Math Learning Center (Ammerman Campus, 
Riverhead 235), the Center for Academic Excellence (Grant Campus, Health, 
Sports and Education Center 129), and the Academic Skills Center (Eastern 
Campus, Orient 213) 

 
 
 

Revised:  Fall 2008 



<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


