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Chem 250  “Deluxe” Answer Key Evening Exam 2v2 

This exam is composed of 40 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 I assisted others in obtaining 
an unfair advantage on this exam. 

_______________________________________  .. 
Signature  
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 1. (2 points) Propanoic acid and methyl acetate are constitutional isomers and both are 

liquids at room temperature. Which has the higher boiling point? 

1) propanoic acid 2) methyl acetate 3) they have the same boiling point 

(1) propanoic acid – the carboxylic acid in propanoic acid can form very 
stable interactions with itself? Methyl acetate is an ester (Chptr 18) 

 2. Which listing below correctly orders the boiling points of the indicated molecules? 

1) 1-butanol > propanoic acid > diethyl ether 

2) propanoic acid > 1-butanol > diethyl ether 

3) propanoic acid > diethyl ether > 1-butanol 

4) diethyl ether > propanoic acid > 1-butanol 

5) 1-butanol > diethyl ether> propanoic acid 

think about what H-bonding opportunities are available for each. How 
can that molecule interact with another of itself? 

 (2)   acid > alcohol > ether  (all have about the same MW) (Chptr 18) 

 3. (2 points) The products of the following reaction are: 

HCOCH
2
CH

3

O
+ NaOH

 

1) sodium propanoate and water 

2) sodium acetate and formaldehyde 

3) ethanol and sodium formate 

4) methane and sodium acetate 

5) none of the above 

H O

O

H
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H O

O-

OH

H HO

O

OH

 

 (3) hydrolysis of an ester   Chapter 19, p 480 /  Quiz 2 

 4. (2 points) Which of the following is expected to have the highest melting point? 

1) CH3(CH2)20COOH 

2) CH3(CH2)12COOH 

3) it is not possible to predict 

(1) longer chain leads to more van der Waals interactions   OWL 18.4a / Quiz 2 
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 5. (2 points) Glycolipids contain what characteristic head group? 

1) sphingosines 2) carbohydrates 3) cholesterol 

4) steroids 5) phosphates 

(2) Chptr 21 Hint: Glyco = “sweet” = sugar  (similarly glycolysis is the 
break down of sugars) 

 6. (2 points) Which two reactants would lead to the Fischer esterification reaction 
intermediate shown at right? 

1) butanal and formic acid 

2) butanoic acid and methanol 

3) 1-butanone and formic acid 

4) pentanoic ester and water 

5) none of the above 

O

HO OHO
HO H

O

 (2)  OWL 18.5e / Quiz 2 

You might have remembered that Fischer esterifications involve an attack by an 

alcohol on a carboxylic acid, but if you didn’t, the other reactions won’t lead to 

intermediates of this sort. An alternative view of the above is: 

O OH
H

O

O+ OH
H
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 7. (2 points) Hydrolysis of propyl anhydride is represented by which reaction below? 
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 8. (2 points) The molecule below is an example of what kind of polymer? 

O

O

O

O

n

 

1) polyester 2) polycarbonate 3) polyamide 4) polyacrylate 

(1) (Chptr 19)    Ester linkage: O

O

    poly-ester 

 9. (2 points) In one complete cycle of the acyl carrier protein, how many carbons are added 
to the growing fatty acyl chain? 

1) 1 2) 2 3) 3 4) 4 5) 8 

(2) (Chapter 29) 

 10. (2 points) The synthesis of one molecule of glucose requires how many molecules of 
acetyl-CoA? 

1) 1 2) 2 3) 3 4) 4 5) 8 

(3) (Chapter 29)   In drafting this question, I was going on the simple notion 

that acetyl-CoA carries 2-carbon units and that glucose has 6 carbons – easy 

math. But it turns out it’s a bit more complicated. Hence everyone got full credit 
for any answer(!). This will NOT be on the extra credit quiz. 

 11. (2 points) The reactions of gluconeogenesis are simply the reactions of glycolysis run in 
reverse 

1) True 2) False 

(2) False  (OWL 29.2) Perhaps the primary “key concept” we talked about in 

this section! 
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 12. (2 points) The reaction of 2,2-dimethylpropanoic acid and LiAlH4 in water yields: 

1) water and 2,2-dimethyl-1-propanol 

2) water and 2,2-dimethyl-1-propanal 

3) CO2 and 2,2-dimethylbutanoic acid 

4) CO2 and 2,2-dimethylethanoic acid 

5) nothing. No reaction occurs. 

Remember that LiAlH4 is a reductant or H
-
 donor. The only thing that can 

be readily reduced is the C=O double bond. You can simply add to H’s 

across the double bond, or you can think about attack by H
-
 

(1) 

OH OH

O
H-

OH

O-
H-

+ 2H+

+ H2O

  OWL 18.5d / Quiz 2 

 13. (2 points) Which of the following is/are aldose(s)?  

CHO

CHOH

CH2OH

CH2OH

CO

CH2OH

1) 2) 3) Both 4) Neither

 

(1) The first one is.    see p 494 and OWL 20.1b 
Aldose  Aldehyde. Look for the one with the aldehyde (Quiz 2) 

14. (2 points) In adenosine, shown at right, which of the 
following sugar centers are chiral (note that the sugar atoms 
are labeled n’, while the base atoms are labeled n). 

1) 1’, 2’, 3’, 4’, and 5’ 

2) 1’, 2’, 3’, 4’, and 5’ 

3) 1’, 3’, 4’, and 5’ 

4) 1’, 3’, and 4’ 

5) 1’, 2’, 3’, and 4’ 

(4) Chptr 20 and Gen Chem 

N

N
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Identify where C’s are. Then remember to fill in H’s to complete C’s octet. Then 

ask, are there 4 different atoms connected to each C? Yes, for only 1’, 3’, and 4’. 
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 15. (2 points) Which of the following atoms in adenosine are sp2 hybridized? 

1) 1’, 2’, 3’, 4’, and 5’ 2) 1’, 2’, 3’, and 4’ 

3) 1 through 9 4) 1 through 8 

5) 1 through 9 and 5’ 

(3) Chptr 20 and Gen Chem 

From the last question, you hopefully figured out that the sugar carbons all 
have four atoms attached. Therefore they are all sp3. Remember that the ring 

has resonance forms and that we talked about how the entire ring is flat. 

16. (2 points) Which Fischer representation below 
shows the linear form of the cyclic sugar shown at 
right? 

O
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H
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H
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OH
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(5) Chapter 20 (p 499) / Quiz 2  
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17. (2 points) From what parent molecules 
can the molecule at right be 
synthesized? 

1) toluene and methyl acetate 

2) benzoic acid and methanol 

3) benzene and acetic acid 

4) acetic acid and phenol 

O

O  

O

O

OH

O

HO

 

(4) - (Chptr 18) 

 

18. (2 points) Heating the molecule at right yields which 
products? 

1) propanoic acid and carbon dioxide 

2) acetic acid and propanoic acid 

3) 2-butanone and carbon dioxide 

4) butanoic anhydride 

5) no reaction occurs 

O

OH O

 

(3) decarboxylation of -ketocarboxylic acid (Chptr 18). There is a nice 

presentation of this on p. 468 of the text, using almost exactly this molecule. 

 19. (2 points) In metabolism, CoA-SH usually reacts directly with 

1)  alcohols   2) esters   3) anhydrides 

4)  carboxylic acids  5) water 

HO

O

H

S

CoA

HO

O-

CoA

S

O

CoA

S

H+

H2O

 

(4) (Chapter 27)   This is what CoA-SH does for a living – key concept! 
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 20. (2 points) In NAD and FAD the adenosine diphosphate functional group serves what 
purpose? 

1)  Hydrolysis of the diphosphate helps to drive reactions 

2)  It accepts a phosphate from reactants to dephosphorylate them 

3)  It is a “handle” to help it bind to enzyme active sites 

4)  It helps to bind and position the reactants 

5)  It plays no role. You can remove it and what remains still functions 

 (3) (Chapter 27) -  a unifying concept for NAD, NADP, FAD 

 
21. (2 points) In the Citric Acid cycle, succinate reacts with FAD. In this reaction, succinate: 

1) isomerizes 

2) is phosphorylated 

3) is dephosphorylated 

4) is oxidized 

5) is reduced 

(4) (Chapter 27) ) – FAD is an oxidant – key concept! 

22. (2 points) The negatively charged molecule carbonylcyanide-p-trifluoromethoxyphenylhydrazone 
(FCCP) binds to H+ ions in the mitochondrial intermembrane space and transports them 
across the inner membrane to the matrix. FCCP thus is toxic because it: 

1) prevents electron flow to dioxygen 

2) leads to the build up of lactic acid 

3) prevents synthesis of ATP via the proton translocating ATPase 

4) leads to excess protonation of acetyl-CoA 

5) inhibits phosphorylation of glucose 

 (3) (OWL 27.6) – H+ gradient drives ATP synthesis in respiration – a key concept! 

 23. (2 points) Which listing below contains only hydrophobic amino acids? 

1) Ile, Leu, Val, Phe 2) Met, Asn, Pro, Leu 
3) Arg, Glu, Asp, Lys 4) Arg, Glu, Val, Phe 
5) Met, Asn, Asp, Lys 

(1) Chptr  22 – look at the side chains (front page of exam). Nonpolar groups 

aren’t charged and can’t hydrogen bond – key concept! 
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24. (2 points) In the amino acid linkage shown at right, which 
bonds have a high energy cost for rotation? 

1) 1 2) 2 3) 3 4) 4 

N

O

N+

O-

H H  - a key concept! 

(3) Remember the resonance structure (Chptr 22) 

N

N

H CH3

OH

H

1 2 3

4

 

 25. (2 points) Which of the following is a structure typically not seen in the complex lipids we 
have seen? 

1) 

HC O C C
H2

O

 2) 

HC O C
H2

 3) 

HC O P O

O

O-  

(2)  Chptr 21 – see p. 529 

 26. (2 points) Which fatty acid below is not of natural origin? 

1) 

O

OH  

2) 

O

OH  

3) Neither are of natural origin 

4) Both are of natural origin 

(2) – 11 carbons – even number (Chptr21) – key concept. 

Do you remember why? 

 27. (2 points) Ounce for ounce, which provide higher energy yields, both in conventional 
combustion and in cellular metabolism 

1) carbohydrates   2) fats 

(2) Fats are more reduced and so yield more energy in oxidation to CO2 
(Chapter 28) 
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 28. (2 points) ATP is often hydrolyzed in order to drive unfavorable reactions. Another 
important and very common role for ATP that does not involve hydrolysis is: 

1) reduction of carboxylic acids 2) oxidation of alcohols 

3) phosphorylation of alcohols 4) oxidation of primary amines 

5) cyclization of sugars 

(3) Chptr 28 – Remember we talked about two key roles for ATP? 

 29. (2 points) What force is most dominant in driving a protein from an ensemble unfolded of 
states to a compact globular structure? 

1) hydrophobic collapse 2) hydrogen bonding 

3) disulfide bonding 4) formation of helices 

5) electrostatic attraction between charged amino acid side chains 

(1) Chptr 22– This is a key concept in protein folding. Oil/water et al. 

 30. (2 points) Which structural element(s) can stabilize polar groups in the interior of a protein 
(choose the best answer)? 

1) quaternary structure 2) disulfide bonds 

3) alpha helices 4) beta sheets 

5) alpha helices and beta sheets 

(5) Chptr 22– This was the key concept of secondary structure talked 
about in class! 

31. (2 points) In one of the reactions of glycolysis, 
pyruvate reacts with NADH. What is the 
structure of the product? 

OH

O

O

NADH + H
+

NAD
+

 

(1) 

OH

O

OH

 (2) 

OCO

O

+

 (3) 

OH

HO

OH

 (4) 

OCO

O

HO
+

 

(1) NADH carries out reductions (but only one) (Chptr 28). There are two 
double bonds that could be reduced, but one is in a carboxylic acid and 
so is “happier.” 
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 32. (2 points) What is the course number of this class? 

1) 111 2) 250 3) 496 4) 728 

(2) 

** Answer questions 32-39 directly on this sheet, in the spaces provided ** 

 33. (5 points) Draw the structural formula for the major organic product of the reaction below: 

O

O O

+  H2O

 

Answer: 

O

O O

H

O
H

HO

O O

H

O

OWL19.3b / Quiz 2 

 

 

34. (5 points) Draw a structural formula 
for the dimer formed when two 
molecules of acetic acid (ethanoic 
acid) interact by hydrogen bonding. 

Ans: O

O

H

O

O

H

 
(Chptr 18) 

 

35. (5 points) In the Citric Acid cycle, which is a product of 

the reaction of malate (shown at right) with NAD+? 
(Hint #1: you are not expected to know this from 
memory, but deduce it from chemistry; Hint #2: there is 
no decarboxylation) 

HO

OH

O

O

OH

 

Answer:  

HO

OH

O

O

O

  or   

HO

OH

O

O

OH

 (Chptr 28) 
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36. (5 points) Draw the product(s) of the following reaction: 
R'

O

OH

R NH3
+ +

 

Answer: 

R'

O

HN R  (Chptr 22 & 19) 

  

37. (5 points)For the active fatty acid 
at right, 

Draw the structure of the immediate 
product of reaction with Acyl-CoA 
dehydrogenase. 

S

CoA

O

 

Answer:   S

CoA

O

 (Chptr 29) 

38. (5 points) For the same starting fatty acid above, draw the structure of the active fatty acid 
resulting from one complete round of -oxidation 

Answer: S

CoA

O

 (2 carbons shorter) (Chptr 28) 
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39. (3 points) Circle the anomeric 
carbon in the sugar at right. 

Chapter 20 

40. (5 points) Draw the Fischer 
projection corresponding to the 
linear form of the molecule shown 
at right. 

Chapter 20 

OH

HO OH

H H

O

H

HO
OH

 

OH

HO OH

H H

O

CH2OH

O

OHH

OHH

OHH

CH2OH
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HO
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HOH2C

O OH

H

OH

H

OH

H

CH2OH

CH2OH

OOH

H

OH

H

OH

H

HOH2C

OR

 

Assigning the stereochemistry of the center in the dashed box is an 
advanced topic, and so is not graded on this exam. 

 



<<
  /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
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


