
CENG364 2010 – “STANDARD” THERMODYNAMICS HOMEWORK

QUESTION 1
A solution containing 0.01M fumarate and 0.01Msuccinate was mixed with an equal volume of a solution containing 0.1M FAD and 0.1M FADH2.

(a) Write an equation for a thermodynamically favorable coupled reaction that could occur

(b) Calculate the ∆E, ∆G’ and Keq for this reaction under the given reaction conditions

QUESTION 2

In the presence of hydrogen gas, the organism Chromatium okenii, a purple photosynthetic bacteria, carries out a cyclic photophosphorylation process that yields ATP. The NADPH needed for this process is obtained from NADP+ and the conversion of hydrogen gas into hydrogen ions. 

How many mols of H2 are required to make one mol of ATP, if the energy conservation efficiency is 40%??

QUESTION 3

The pH of gastric juice is about 1.4. Assuming the pH inside the cells of the gastric mucosa is 6.2, calculate the energy required to secrete one mol of H+ from the gastric mucosa to the gastric juice at 37C.

QUESTION 4

An organism transports glucose into the cell in a process involving a proton and a glucose molecule being co-transported by a single carrier protein.

The protons are excreted using energy produced from ATP hydrolysis to ADP. 

Consequently, there is a difference in pH between the cell cytoplasm and the external environment, with the cell cytoplasm being at a higher pH than the external environment.

In addition to this, charge differences between the cell cytoplasm and the external environment can either assist or hinder this co-transportation process.

These charge difference are the result of different charged species being present in different concentration in the cytoplasm and the external environment.

For a ∆pH of 1.4 (cytoplasm higher) and a ∆ψ of -180mv (cytoplasm negative), calculate:

(a) The energy available as a consequence of the pH and charge differences between the cytoplasm and the external environment

(b) The glucose concentration gradient that could be developed and a result of (a)
