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True/False questions (total points: 15) 

1.) The Urey-Miller experiment provided evidence that complex organisms evolved from simple organic molecules 

that were transported to primordial earth by meteorites.  

True 

False. If false, why? 

 

 

2.) The endosymbiosis theory suggests that eukaryotic organism originated from symbiotic partnerships involving 

multiple prokaryotic organisms. 

 

True 

 

False. If false, why? 

 

 

 

3.) All 20 canonical amino acids have the stereo-chemical S- configuration 

 

True 

False. If false, why? 

 

 

 

4.) Water can act as both a proton acceptor and a proton donor. Therefore, it is an amphiphilic molecule. 

 

     True 

False. If false, why? 

 

 

5.) The Henderson-Hasselbalch equation represents the titration curve of all weak acids. 

 

True 

 

False. If false, why? 
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Multiple choice questions (total points: 56, removed q. 14 and 15) 

6.) A reaction can be considered spontaneous (favourable) if which of the following conditions are met: 

a. ΔH is negative and ΔS is negative at constant temperature 

b. ΔH is positive and ΔS is positive below ΔT = ΔH/ΔS 

c. ΔH is negative and ΔS is positive 

d. ΔH is positive and ΔS is negative above ΔT = ΔH/ΔS 

 

7.) The strongest, non-covalent chemical bond or force is: 

a. Hydrogen bonds 

b. London Dispersion Forces  

c. Van der Waals forces 

d. Hydrophobic interactions 

e. Electrostatic forces 

 

8.) What type of chemical bond or force occurs between two non-polar amino acid side chains: 

a. London dispersion forces 

b. Hydrophobic interaction 

c. Hydrogen bonding 

d. Electrostatic bonding 

e. No chemical bonding occurs 

 

9.) Solvation of the amino acid Y involves which of the following chemical bonds: 

a. Hydrogen bonding 

b. Electrostatic bonding 

c. London dispersion forces 

d. Dipole-ion interactions 

 

10.)  What is the approximate side chain pKa of lysine? 

a. 10.5 

b. 4.07 

c. 12.48 

d. 7.06 

 

11.)  What is the approximate side chain pKa of Asp? 

a. 6.85 

b. 12.48 

c. 10.54 

d. 3.70 

 

12.) The three-letter code and one-letter code for Asparagine is 

a. Asp & A 

b. Asn & A 

c. Asn & N 

d. Asp & N 



BCH2333B Midterm #1 January 27th, 2017 

4 
 

 

13.)  The isoelectric point of a molecule is defined as: 

a. The pH at which the molecule carries no net charge 

b. The pKa at which the molecule carries no net charge 

c. The pH at which the molecule carries only a positive charge 

d. The pH at which the molecule carries only a negative charge 

 

14.)  At pH 2, the overall charge on the tripeptide Ala-Phe-Asp will be: 

a. +3 

b. +2 

c. +1 

d. 0 

e. -1 

f. -2 

g. -3 

 

15.)  At pH 10, the overall charge on the tetrapeptide Arg-Val-Glu-Lys will be: 

a. +3 

b. +2 

c. +1 

d. 0 

e. -1 

f. -2 

g. -3 

 

16.)  At pH 7, the overall charge on the dipeptide EH will be: 

a. +3 

b. +2 

c. +1 

d. 0 

e. -1 

f. -2 

g. -3 

 

17.)  The pKa of phosphoric acid is 2.15. The Ka of phosphoric acid is: 

a. 5.37x10-8 

b. 1.41x102 

c. 7.08x10-3 

d. 7.08x10-1 

 

18.)  The pH of an aqueous solution at 37oC is approximately 4.05. If succinic acid (pKa = 4.21) is added to the 

solution, what will be the approximate ratio of conjugate base to acid? 

a. 0.23/1 

b. 1.34/1 

c. 1.44/1 

d. 0.69/1 
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19.)  What is the Keq for the following reaction: 

                                                

a. = [H2CO3] [H2O]/[HCO3
-] [H3O+] 

b. = [HCO3
-] [H3O+]/[H2CO3] [H2O] 

c. = [HCO3
-] [H2O]/[H2CO3] [H3O+] 

d. = [H2CO3] [H3O+]/[HCO3
-] [H2O] 

 

20.)  Circle the correct chemical structure for threonine: 

 

21.)  The RNA world hypothesis suggests which of the following: 

a. That the two amino acids, Gly & N, were formed chemically in a primordial soup. 

b. RNA is thought to have evolved from DNA. 

c. DNA and proteins evolved from self-replicating RNA systems.  

d. life was thought to evolve over 6 billion years. 
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Long answer questions (total points: 21) 

22.)  Given a solution containing 0.042 M monosodium phosphate (NaH2PO4) and 0.058 M disodium phosphate 

(Na2HPO4): 

a. What is the pH of the solution, given the Ka2 of H2PO4
- is 6.8x10-8? 

 

 

 

 

 

 

 

 

 

 

 

 

b. If 1.0 mL of 10.0 M NaOH is added to a liter of the buffer prepared in part a, how much will the pH 

change? 
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23.)  Draw the chemical structure, including proper stereochemistry, for the 5 polar, charged amino acids. Assume 

that these amino acids are found in a solution of aqueous media (pH ~ 7). Be sure to circle the final amino acid 

structures. 
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24.)  A biochemist has identified two hexapeptides that intermolecularly interact at neutral pH: 

 

AVEKGG 

VLRGML 

 

a. Draw the structure of both hexapeptides. Be sure to include proper stereochemistry and label the N & C 

terminus of each polypeptide. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Two residues on each of the hexapeptide form strong, non-covalent intermolecular interactions. Identify 

(using the three-letter code for the given amino acid) the two residues on each of the hexapeptide and 

indicate the type of non-covalent bonding that can occur. 

 

 

 

 

 

 

 

 


