
 Name                                                                                            __________________________________

Chem 352 - Fall 2013	


Quiz 5	



Use constants: Ideal gas law constant, R = 0.08206 (l•atm)/(mol•K) = 8.314 (J/(mol•K); Faraday’s 
constant, F = 9.659 x 104 J/(V•mol); Planck’s constant, h = 6.626 x 10-34 J•s. 

1. In its catabolic mode, the citric acid cycle is used to oxidize the equivalent of the two carbons, which 
enter the cycle as acetyl-CoA and are released as CO2. 
a. Using structural formulas for the citric acid cycle intermediates, write a balanced chemical 

equation for just one of the oxidoreductase reactions in the citric acid cycle (pick one): 

b. What is the name of the enzyme that catalyzes the reaction you chose?  ______________________

2. The oxidative stage of the pentose phosphate pathway is used to convert a glycolytic intermediate to a 
pentose and at the same time produce reducing agents for biosynthetic reactions. 

a. Which glycolytic intermediate is the starting point for the oxidative stage of the pentose 
phosphate pathway?  __________________________

b. What is the name of the pentose produced?  _____________________________

c. What reducing agents are formed?  ____________________________

d. Besides two oxidoreductase reactions, the oxidative stage also contains a hydrolase reaction. 
Using structural formulas for the pathway intermediates, write the balanced chemical equation 
for this reaction. 

e. If the pentose produced in the pentose phosphate pathway should not be required by the cell, what 
two glycolytic intermediates is this pentose converted to in non-oxidative stage of the pentose 
phosphate pathway? 

i.   __________________________________

ii.   __________________________________
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3. In class we discuss how the electron transport chain carries out the re-oxidation of NADH + H+ by 
molecular oxygen by combining lots of little steps. 
a. Write a balanced chemical equation for the net overall reaction that takes place in the electron 

transport chain, starting with one NADH + H+. 

b. Using the appropriate reduction potentials provided in the table below, calculate the change in the 
standard free energy per mole of NADH + H+ for this overall reaction. (Show your calculations.) 

ΔG°’  ______________________________

c. This free energy is eventually used to make ATP from ADP + Pi. Describe how this energy is first 
stored up for this purpose within the electron transport chain. 

d. If the standard free energy change for the  hydrolysis of ATP to ADP + Pi is -32 kJ/mol: 
ATP    +    H2O    →     ADP     +     Pi    ΔG°’ = -32 kJ/mol 

Potentially how many moles of ATP can be produced from the re-oxidation of one mole of NADH 
+ H+ by molecular oxygen? (Show your calculations.) 
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