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Problem 1: Chemistry of Amides and Phenols 
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Problem 3: Organic Photochemistry and Photophysics 
 
 Total Scores: 36 points 

 3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8

Points 8 4 4 4 4 4 4 4 
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3-4 Upon adding one equivalent of metal acetate to a dilute solution of F, which metal 
acetate will cause the strongest fluorescence? Select your answer from the following 
choices. 
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3-7 Which compound will absorb light with longer wavelength?  Select your answer 
from the following choices. 

  (a) J (b) K 

 

3-8 Compound K
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Problem 4: Gold Capital of Asia 
 

Total Score: 42 points 
 4A-1 4A-2 4A-3 4A-4 4A-5 4A-6 4B-1 4B-2 4B-3 4B-4 4B-5
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Gold is too noble to react with nitric acid.  However, gold does react with aqua regia because the 

complex ion AuCl4
−
 forms.  Consider the following half-reactions: 

 

AuCl4−(aq) + 3 e− Au(s) + 4 Cl−(aq) Eο 
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into nanostructures 
 

4B-2 The trimethyl-n-octylammonium bromide can also be used as a phase-transfer 
reagent.  It can carry AuCl4  
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6-2 Gaseous CO2 in the atmosphere can be regarded as a contributor to the alkalinity of 
water in equilibrium with air.  Calculate the concentration of CO2 (aq) (mol/L) in pure 
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If you are unable to solve this problem, assume that concentration of Ca
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