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Chem 250 Answer Key Evening Exam 1
This exam is composed of 44 questions.

As discussed in the course syllabus, honesty and integrity are absolute essentials for this class. In fairness to others,
dishonest behavior will be dealt with to the full extent of University regulations.

I hereby state that all answers on this exam are my own and that I have neither gained unfairly from others nor have |
assisted others in obtaining an unfair advantage on this exam.

Signature

PERIODIC TABLE OF THE ELEMENTS
IA. 2A 3B 4B SB 6B 7B 8B 8B 8B 1B 2B 3A 4A S5A  6A TA  BA

1 2
H He
1.008 4.003
3 4 5 6 7 8 9 10
Li | Be B C N 0] F Ne
6.939 9.012 10.81 12.01 14.01 16.00 19.00 20.18
11 12 13 14 15 16 17 18
Na | Mg Al Si P S Cl | Ar
22.99 24.31 26.98 28.09 30.97 32.07 3545 39.95
19 20 21 2 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca | Sc Ti A\ Cr |Mn |Fe |Co |Ni Cu |Zn | Ga | Ge |As | Se Br | Kr
39.10 40.08 44.96 47.90 50.94 52.00 54.94 55.85 58.93 58.71 63.55 65.39 69.72 72.61 74.92 78.96 79.90 83.80
37 38 39 40 41 ) 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y Zy (Nb (Mo (Tec |Ru (Rh (Pd [Ag [Cd |In Sn | Sb | Te I Xe
85.47 87.62 88.91 91.22 92.91 95.94 99) 101.1 102.9 106.4 107.9 1124 114.8 118.7 121.8 127.6 126.9 131.3
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs |Ba |La |Hf |Ta W |Re [Os |Ir Pt Au |Hg | Tl Pb | Bi Po | At | Rn
132.9 137.3 138.9 178.5 181.0 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 (209) (210) (222)
87 88 89 104 | 105 | 106 [107 | 108 | 109

Fr Ra [ Ac |Unq | Unp | Unh | Uns | Uno | Une

(223) 226.0 227.0 (261) (262) (263) (262) (265) (266)




Page 2 of 12 Evening Exam 1 Name:.

1. (2 points) What is the chemical formula for the molecule at right? \/\]/

1) CgHy 2) CeHyq 3) CeHy 4) CeH,, 5) CeH,
Hp
H3C\C/C\C/CH2
Fip |
(3) ¢ (Chptr 11)

2. (2 points) What is the functional group in CH;COOH?

1) alcohol  2) ketone 3) aldehyde  4) carboxylic acid 5) ether

(4) carboxylic acid — the trick is to complete the octet around carbon 2.
What do you have to do to achieve an octet? (Chptr 18)

3. (2 points) Triglycerides are a common form a fat in our bodies. Which of the following
triglycerides is most likely to be a liquid at room temperature?

1) 2) 3)

e} o) o

(2) It has the most double bonds (Chptrs 12 and 18)
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4. (2 points) Which molecule below has a chiral center?

Br Br Br
“, “i “ Br
1) ) g 4 4)

5) 1, 2 and 3 all have chiral centers
(2) Look at the asymmetry PRS question 3/5 (Chptr 15)

5. (2 points) The molecule at right is

1) a cis isomer 2) a trans isomer  3) not an isomer oH
(3) not isomer— with respect to the ring (Chptr 11) Q‘)H

6. (2 points) Which molecule below is less reactive, in general?

1) X 2) 3) they have the same reactivity

(2) addition reactions are not possible (Chptr 12)

7. (2 points) Rank boiling points, highest to lowest:
1) CH;CH; > CH3NH, > CH;0H
2) CH;CH; > CH;0H > CH3NH,
3) CH;O0H > CH3;NH, > CH;CH;4
4) CH3NH, > CH;0H > CH;CHj

5) They are all about the same
(3) OH hydrogen bonds better than NH2 - PRS 3/5 (Chptr 14)

8. (2 points) Which molecule below has the lowest boiling point?

N N
NN

octane
hexane

2,3-dimethylbutane

1) octane 2) hexane 3) 2,3-dimethylbutane
(3) it’s branched, so does not associate with itself well (Chptr 11)

9. (2 points) In the molecule at right, the ideal bond angle around the 4-carbon is:
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1) 120° 2) 109° 3) 90° 4) 180° 1
(2) 109° It’s sp® - OWL 12.1a (Chptr 12) 7
6
4
10. (2 points) In the molecule at right, the amine is classified as: %/N"b
1) primary 2) secondary 3) tertiary

(1) primary (Chptr 16)

11. (2 points) In the molecule at right, the alcohol is classified as: OH
1) primary 2) secondary 3) tertiary
(2) secondary (Chptr 14)

12. (2 points) Aldehydes are readily oxidized (by oxygen in air) to
1) ketones 2) alcohols 3) carboxylic acids 4) the parent alkanes
5) aldehydes are not readily oxidized

(3) carboxylic acids — see Chapter 17.4.a. Note that the C adopts a higher
oxidation number in the carboxylic acid. H is replaced by OH

13. (2 points) Ketones are readily oxidized (by oxygen in air) to
1) aldehydes 2) alcohols 3) carboxylic acids 4) the parent alkanes
5) ketones are not readily oxidized

(5) not readily oxidized — see Chapter 17.4.a. OH does not readily replace
an alkane off of the ketone.

14. (2 points) Ketones are reduced by H, and an appropriate catalyst to
1) ketones 2) alcohols 3) carboxylic acids 4) the parent alkanes
5) ketones are not readily reduced

(2) alcohols — see Chapter 17.4.b. Note that the C adopts a lower oxidation

number in the alcohol. You can see that Ha is “added” across the C=0
bond
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15. (2 points) Aldehydes are reduced by H, and an appropriate catalyst to
1) ketones 2) alcohols 3) carboxylic acids 4) the parent alkanes
5) aldehydes are not readily reduced

(2) alcohols — see Chapter 17.4.b. Note that the C adopts a lower oxidation

number in the alcohol. You can see that H2 is “added” across the C=0
bond

16. (2 points) What is the product of the reaction of HBr with \/\K ?

Br Br

1) 2) 3)

(3) — This was a PRS question for 2/21/08 (Chptr 11)
17. (2 points) A racemic mixture
1) rotates polarized light to the right 2) rotates polarized light to the left
3) does not rotate polarized light

(3) half the molecules rotate light to the right, while the other half rotates it
to the left, so the mixture has no net rotation. (Chptr 15)

OH
18. How many chiral centers are in the molecule at right?

nHo 2)1 3)2 4)3 5) 10
(4) There are 3 stereocenters (Chptr 15)
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For questions 19 to 23, refer to the molecule below. Please mark your answers neatly.
O @)

G

~ O/Y\o D OH
A B

OH (@)
C E &

19. (2 points) Which of the above represents a ketone group?
1)B 2)D 3)E 4)F 5 G
(3) E (Chptr 17)

20. (2 points) Which group above is acidic?
1)B 2)D 3)E 4)F 5)G
(5) G — a carboxylic acid (Chptr 14)

21. (2 points) Which of the above represents an ester group?
1)B 2)D 3)E 4)F 5)G
(2) D (Chptr 14)

22. (2 points) Which of the above represents an aldehyde group?
1)B 2)D 3)E 4)F 5G
(4) F (Chptr 17)

23. (2 points) The functionality at A is:
1) cis 2) trans 3) neither
(1) cis (Chptr 12)

< >—NH2
24. The molecule at right is:

1) toluene 2) aniline 3) benzoic acid 4) benzaldehyde 5) cyclohexamine

(2)
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OH NH, oé OH oé H o)
(D (2 (3) 4) )

25. (2 points) Which molecule above in a reaction with K,Cr,O5 and H,SO, yields
cyclohexanone?

(1) (Chptr 14)
26. (2 points) Which molecule above in a reaction with H, and a transition metal catalyst yields

cyclohexanol?
(5) (Chptr17)

\/\)LO/

27. (2 points) Which two reagents react in the presence of H,SO, to form

1) pentanol and methanoic acid
2) pentanol and methane
3) pentanoic acid and sodium hydroxide
4) pentanoic acid and methanol
5) none of the above
bt

H
< H* H,0

\/\)Ti = O I
l:g OH \/\/@f&l \/\)J\O/
\ +
(4) N (Chptr 18)
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Van

28. (2 points) Which two reagents react most readily to form \

HN— /\

/u\ /u\ \ %) /U\NHZ N \
0 o /\

, J ALK

5) none of the above react to form that product

RIC R
(3) /\ HN / (OWL 19.2)

There was a typo in numbering the answers. (2) or (3) scores correct.

29. (2 points) Which listing portrays the carbons in decreasing oxidation state

0 o)
4 OH
1) R—CH, H Ho OH
0 o)
V4
OH
N N R_C<
2) R—CHs Ho H OH
o) 0
4 OH
R—C< R_C\ R C/
3) OH H Ho R—CH;,
0
7
OH
R—C< R C/ R_C\
4) OH He H R——CHs

(3) See our discussion in class
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30. (2 points) Hydrolysis of the compound at right would yield )k 0/\
1) Ethanoic (acetic) acid and methanol 2) Ethanol and methanoic (formic) acid
3) Propanoic acid and methanol 4) Propanol and methanoic (formic) acid
5) This compound does not undergo hydrolysis
0 o o-) - 0
)(ko/\ /hf’/\ )EO Ho” N
N H/O+\H )
(2)" H (Chptr 18)
**Typo** the correct answer should be ethanol and ethanoic (or “acetic”)
acid
31. (2 points) The products of the reaction of cinnamaldehyde o : %t’
with NaBH, (see scheme at right) are:
1) a carboxylic acid 2) a diol
3) sodium boroester 4) an alcohol

5) no reaction will occur

(4) see p 441 of text (Chptr 17)

32. (2 points) Which do you think is more acidic: benzoic acid or acetic acid?
1) benzoic acid 2) acetic acid

(1) benzoic acid can delocalize the deprotonated charge (Chptr18 and 13)

33. (2 points) Which do you think is more acidic: acetic acid or trichloroacetic acid?

1) trichloroacetic acid 2) acetic acid

(1) in trichloroacetic acid, the CI’s pull " density away (Chptr18 and 13)
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OH o}

34. (2 points) The molecule at right can cyclize to form: MH

(2) Formation of hemiacetals See p 443 (Chptr 17)

35. (2 points) Roger Clemens needs your help. Someone has
given him only one of the possible stereoisomers of
testosterone. What are the odds (assuming a random grabbing
of bottles) that he has the correct stereoisomer?

1) 1in8 2) 1in 32 3) 1in 64
4) 11in 100 5) I don’t know, but he should retire
(3) There are 6 chiral centers. 2°=64 (Chptr 15)

36. (2 points) Testosterone (see above) is expected to have what kind of geometry?

1) absolutely flat 2) almost flat 3) very distorted

(3) Lots of sp3 centers!

37. (2 points) The following represent initial steps in a reaction. Which is most favorable?
1) O) 2) O) 3) O)
\)S\OH > ) H
P ] Jﬁ<
(1) The extra OH group stabilizes the resulting negative charge (Chptr 18)

38. (2 points) Which are you most likely to find as a flavoring added to your favorite candy?
1) an aldehyde 2) a long, branched alkane 3) a carboxylic acid

(1) aldehydes have low vapor pressures, so your nose can smell them.
Candies that smell good, taste good. see p 439 (Chptr 17)
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39. (2 points) Which is less polar?
1) an alcohol 2) a thiol
(2) thiol — compare electronegativities of O and S (Chptr 14)

40. (2 points) What is the catalog number for this class?
1) 86 2) 111 3) 250 4) 2001 5)68.6¢

3)
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Turn this page in, along with your OpScan Sheet (be sure your name is on both!)

41. (5 points) Draw the structure for diethylmethylamine:

o~

(Chptr 16)

42. (5 points) Draw the structure for 1-chloro-3-pentenol:
OH

\/\)\ Gl (Chptr 17)

43. (5 points) Draw the structure for pineapple flavor: ethyl butanoate

/\)k/\

44. (5 points) Draw the structure for 2-ketodipentanoie 2-ketopentanedioic acid
O

(Chptr 18)

OH OH o-ketoglutarate (Chptr 18)

The name provided on the original exam does not conform to IUPAC
formalism — my apologies. If you get close to the right answer, you’ll get
credit (or partial credit)

Turn this page in, along with your OpScan Sheet (be sure your name is on both!)

Turn this page in, along with your OpScan Sheet (be sure your name is on both!)




<<
  /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 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

  /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


