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Instructions: The exam consists of 20 multiple choice (3 points each) and 6 short answer questions (40 points).  Indicate your answers to the multiple choice questions by writing the letter choice in the space provided in the answer sheet, below.  Write your short answers in the space provided.  Answer ALL the questions.  Make efficient use of your time.  Do the problems which are easy first, and leave the more difficult ones to last.  Don’t spend too much time on any one problem.  Note: Partial credit is given where possible if, and only if, you support your answer by detailing your work, including possible/partial structures and/or providing your reasoning.  SHOW YOUR WORK. Select the BEST answer to the multiple choice questions below.   Indicate your answers to the multiple choice questions by writing the letter choice on a scantron.    


NOTE: Two tables are attached at the end of the exam.  
1   D          .               

2      D       .

3         D    .

4            D .

5 C            .

6   B          .

7      D       .

8         E    .

9  B           .

10   A        .

11      E     .

12   ___A__

13_C_____

14__C____

15___B___

16____B__

17_D_____

18__C____

19___B___

20____A__

MULTIPLE CHOICE QUESTIONS (40 POINTS)
1.  The peptide bond joining amino acids into proteins is a specific example of the   ________bond.


A.  carbonyl


B.  amine


C.  ester


D. amide


E. carboxyl
2.   Hemoglobin is an example of the ____________ structure(s) form that exists for a protein.


A. primary


B. secondary


C. tertiary


D. quaternary


E.  A-C only

3.  How many stereocenters are present in the following ribose monosaccharide? ___ It therefore has       ___  stereoisomers possible and is represented here in the natural (D) or unnatural (L) form.
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20. ich of the following is true about reducing sugars?
All monosacharides and some disacharides are reducing sugars b (

. All disaccharides and some monosacharides are reducing sugars
C. All monosacharides but no disaccharides are reducing sugars
D. All monosacharides and all disaccharides are reducing sugars
E. All polysacharides are reducing sugars

Short Answer Problems:

1. (a) Draw an arrow to the anomeric carbon, (b) convert the following chair conformation to an

open-chain form AND (c) to a Fisher projection . (6 pts.) -
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2. Draw the ionic form of the tri-peptide in multiple choice problem #11.T&spts.)
a) as it would be appear protonated or deprotonated in a pH solution of 10.

b) circle the peptide bond(s)
¢) label the N-terminal and C-terminal ends







A. 5, 32, D

B. 4, 16, L 

C. 4, 16, D



D. 3,  8, L

E.  3, 8, D
4.  Two functional groups that are present in each residue that makes up a monomer in proteins
     are the ______________ group.


A. carboxylic acid; ester
B. carbonyl; amine
C. carboxylic acid; amide
D. carboxylic acid; amine
E. carbonyl; amide
5.  The repeating unit of a carbohydrate is called a ____?

A. carboxylic acid


B. Amino acid


C. monosacharide


D. acetic acid


E. aspartame

6.  Which of the sugar compound (A-E) is α-furanose?


A.
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B.


C.


D.


E.
7.  The isolectric point of an amino acid is the pH

A. equal to its pKa.

B. at which it exists in acid form
C. at which it exists in neutral form.
D. which it exists in zwitterionic form.
E.  at which it exists in basic form.
8. Which compound(s) is/are the product(s) of the "Reduction of D-fructose by NaBH4" ?
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A. A only


B. B only


C. C only


D. A and B 

E  A and C

9. The following disaccharide sugar is ______.
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A.  a reducing sugar that will NOT undergo mutarotation


B.  a reducing sugar that will undergo mutarotation


C.  a non reducing sugar that will NOT undergo mutoratation


D.  a non reducing sugar that will undergo mutorotation


E.  a non reducing polysaccharide sugar 

10.  Classify the following amino acid (Asparagine) as Polar or Nonpolar and Neutral, Acidic or Basic.


A. Polar and Neutral


B. Polar and Acidic


C. Polar and Basic


D. Non polar and Acidic


E. Non polar and Basic

[image: image9.png]HOH,C

HO

OH

HO

HOH,C

OH

OH



11.  What is the appropriate three letter abbreviation for this tri-peptide? (Hint: see Table 1. last page)      
   

A. Cys-Met-Ser

B. Cys-Ser-Met

C. Met-Cys-Ser

D. Met-Ser- Cys


E. Ser-Cys-Met
12.  The sequence of a short DNA segment is ATGGCAATAC.  What name do we give to the Adenine (A) end of the molecule?  


A.  5'-OH end


B.  3'-OH end


C.  C-terminus


D.  N-terminus


E.  None of the above

13.  What does the reducing agent do in straightening curly hair?  


A. Cleaves peptide bonds


B. Break H-bonds of R-groups

C. Cleaves di-sulfide bonds


D. Denatures the primary sequence of the hair protein


E.  Covalently Bonds additional R-groups 
14.  In the pentapeptide, Gly-Cys-Ala-Val-Leu, the C-terminal amino acid is ______.


A. Ala


B. Gly


C. Leu


D. Val


E. None of the above

15.  What are the repeating units in a protein like keratin?


A. monosacharides


B. amino acids


C. nucleotides


D. nucleosides


E. nitrogenous bases

16.  Which Amino acid does Not rotate the plane of polarized light?     
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A.  Phe


B.  Gly 


C.  Pro


D.  Ser

E   Ala

17.  After a monosacharide has undergone mutorotation, which of the following 
statements is always true of the solution


A. it contains equal amounts of the D and L isomers


B. it does not rotate the plane or polarized light


C. it contains equal amounts of the α- and β-anomers

D. none of the above

E. all of the above
18. Chargaff's rules were based on his empirical data which showed equivalent molar ratios of ______ 

in all surveyed species.

A.  G-C, A-U


B.  C-G, T-U


C.  T-A, G-C


D.  A-G, C-T


E.  A-U, C-G 
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[image: image2.jpg]y 3. Draw the Structures of cytosine and guanine and show with a diagram the hydrogen bonds that
4 stabilize C-G base pairing in nucleic acids. (see Table 2. last page for structures) (7 pts.)
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4. There are a variety of important noncovalent interactions that maintain the tertiary and
quaternary structures of a protein. On the diagram below, label the four types of interactions that

stabilize the tertiary structure of proteins. (8 pts.) C
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Extra credit (2 pts.)
Label the type of secondary structures indicated on the left with arrows
=
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5. Consider the following silica gel (polar) TLC plate of the two amino acids of aspartame, pure
aspartame and hydrolyzed aspartame developed in 50:50 Hexanes: Ethyl Acetate solvent
mixture: Circle the best answer [8 pts]

Ir =
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ASPARTAME -wn M X o
Om/‘ a 0O

O solvent front --3
Which is spotted in A?{ aspartic acid)phenylalanine, aspartame, hydrolyzed aspartame [
- = |
Which is spotted in B? aspartic acid, phenylalarﬁn‘{; aspartame, bydrolyzed aspartame
P (]

Which is spotted in C? aspartic acig; phenylalanine, \ispartame, hydrolyzed aspartame
Which is spotted in D? aspartic acid, phenylalanine, aspartam§_hydrolyzed aspartame Z """ E """"" E """" .D’

6. For the twenty amino acids, name the one or ones which (4 pts.)

(a) are basic at physiological pH (~7.3) LYI S| ‘ ‘ ﬁ i H\S

(b) lack a chiral center Cﬂ l\{

Extra Credit: (4 pts)

/V{A-V‘ ISO\L‘L\;\ ,

(c) possess two chiral centers (2 pts.)

Draw Lysine in its zwitterionic form. (2 pts.)
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Table 1. Amino acids with three letter abbreviations and R-groups.
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Table 2.  Nucleic Acids found in DNA and RNA.
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