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1. What is the difference between saturated and unsaturated hydrocarbons?  
Alkanes contain only single bonds and are saturated hydrocarbons because they cannot react with hydrogen 
to produce more C-H bonds.  However, multiple (double or triple) bonds are unsaturated because an H2 
molecule can add across a multiple bond to form two C-H bonds. For example, ethene can be hydrogenated to 
ethane: H2C=CH2 + H2 → H3C-CH3.  Thus, alkenes are unsaturated.  Molecules with many double bonds 
(polyenes) are said to be polyunsaturated. 

3. How do condensed structures and skeletal structures differ? 
C-H bonds are not shown explicitly in either.  However, the carbon and hydrogen atoms are shown in a 
condensed structure, whereas only the C-C bonds are shown in a skeletal structure. The condensed and 
skeletal structures of ethane are: H3C-CH3 and ⎯, respectively. 

5. Why are alkenes more reactive than alkanes? Are alkenes Lewis acids or Lewis bases? Explain.  
The π electrons in alkenes are Lewis bases, which is why alkenes are more reactive than alkanes. 

7. Determine the molecular formulas (see text for skeletal structures): 
a)  C10H8 b)  C8H17NO c)  C6H10O d)  C7H10O 

9. Name the following alkanes and alkenes (see text for skeletal structures): 
a) 2-methyl-4-ethylheptane b)  2,5-dimethylheptane c)  cis-3-hexene d)  trans-2-pentene 

11. Identify the functional groups  (see text for skeletal structures): 
a)  carboxyl   b)  hydroxyl (alcohol)  c) amine 

13. Identify the Lewis acid sites in the following species:  
Lewis acid sites are atoms with less than four electron 
regions that are attached to more electronegative atoms. 
Positive formal charge increases their strength. 
Hydrogens attached oxygens or to nitrogens with 
positive formal charge are acidic.  Carbon only has three 
bonds if it has positive formal charge. 
    

15. Identify the Lewis base sites in the following molecules:    
 
Lone pairs and pi electrons are Lewis base sites.  Oxygen and 
nitrogen obey the octet rule, but lone pairs are frequently omitted 
when drawing skeletal structures. 

 

17. Name the following compounds (see text for skeletal structures): 
a) cis-2-pentene   b)  2-pentanol  c)  propanoic acid 

19. Draw skeletal structures for the following: 

a)  cis-2-hexene  b) trans-1,2-dichloroethene c) 2,4-dimethylhexane d) triethylamine 
Cl

Cl

N
a) b)

c)

d)

 
21. Use skeletal structures to show six constitutional isomers of C5H12O that are alcohols. 
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23. Predict the product of the reaction in the text   

+  HBr

Br  
HBr adds across the double bond (hydrohalogenation). The H atom goes to the carbon with the most H atoms. 
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25. Draw the skeletal structures of the products of the following reactions:  

a) The reaction of a carboxylic acid and an alcohol is called esterification (see text for reactants). 
O

O
+  H2O

 
b)  The reaction of an ester and amine yields an amide (see text for reactants). 

O

N
+  CH3OH

 
27. Define polymer. Why is nylon 66 called a condensation polymer? 

Polymers are large molecules formed by covalent bonding between many monomer units. 

Nylon 66 is condensation polymer because the polymerization reaction produces another product (CH3OH). 

29. Name five common polymers and describe their uses.  See Table 13.1 

31. An important reaction of esters is the reverse of the esterification reaction shown in Figure 13.26. In this reaction, 
an ester reacts with water to produce a carboxylic acid and an alcohol. Write a step-wise mechanism for the 
reaction shown in the margin. 
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33. Hydrogen chloride can add to formaldahyde (H2CO).  
 
a) Draw the Lewis structure of formaldehyde.  
 
b) Draw the resonance form of formaldehyde that accounts for its reactivity. 

 

  

c) Use arrows to suggest how the HCl might attack 
formaldehyde.   

d) Draw the Lewis structure of the reaction product. 
 

 

35. The double helix of DNA is held together by interactions between base pairs. Draw the base pairs and explain why 
they are “pairs”.  

See Figure 13.39 of the text. They are pairs because of the perfect match of the hydrogen-bonding sites. 

37. Identify each of the following pairs of molecules (see text) as constitutional isomers, stereoisomers, or identical: 
a)  constitutional – different arrangements of CH3 groups b)  constitutional – very different connectivities 
c)  stereoisomers – enantiomers (mirror images).  d)  stereoisomers - enantiomers 
e)  identical – both are 1-butene    d)  Geometric.  CH3 groups can be cis or trans. 

39. Indicate whether or not each of the following molecules has a stereoisomer? For those that do, indicate whether the 
isomer is a geometrical isomer or an enantiomer. 

a)  Geometric.  Cl and OH can be cis or trans b)  Enantiomer. Central carbon atoms are stereocenters. 
c)  No.  Cl is always cis and trans to a CH3 group. d)  Enantiomer.  Carbon with only one H is a stereocenter. 

O

C
H H

O

C
H H

(a) (b)  

O

C
H H

H

Cl
O

C
H H

H

Cl H C

O

Cl

H

H

product  



<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /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

  /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 [1224.000 792.000]
>> setpagedevice


