1) Consider a mixture of 1.0 M  NADH, 1.0 M NAD+, 1.0 M lactate and 1.0 M pyruvate at 298 K and pH 7.0 (i.e. at standard conditions).   What will be the spontaneous redox reaction in this mixture?  What is the value of E0' and G0' for the spontaneous reaction in this mixture?  

2) Consider a mixture that is 10 mM malate, 8 mM NADH, 50 mM NAD+, and 30 mM oxaloacetate at pH 7.  What spontaneous redox reaction will occur under these conditions?  What is the value of E and G in the spontaneous direction for this mixture?

3) Cytochrome a3, cytochrome c1, cytochrome a, and FAD/FADH2 are all involved in respiration.  Use the table of standard reduction potentials to deduce the direction of electron flow.  That is what is the first electron donor, the final electron acceptor in this set of four compounds, and the order of the intermediates.    

