13.2 Exercise 3 - reaction quotients
1. Nitrogen reacts with oxygen at high temperatures as follows:

N2(g) + O2(g) == 2NO(g)

At 2000K, the equilibrium constant for this reaction is 0.10. Predict the direction in which the system will move in order to reach equilibrium if one starts with 1.62 moles of nitrogen, 1.62 moles of oxygen and 0.42 moles of nitrogen monoxide in a 2.00 litre container.

2. In the reaction 2SO2(g) + O2(g) == 2SO3(g), Kc = 3.40 mol-1dm3 at 250oC. A mixture is found to contain 0.4 mole of SO2, 0.16 mole of O2 and 2.4 mole of SO3 at this temperature in a 10 dm3 vessel. Predict whether the reaction will move to the left or the right in order to reach equilibrium.

3.
Among the products that come out of the exhaust system of a motor car are carbon       dioxide and the toxic gas carbon monoxide. In the presence of oxygen, the following equilibrium is established: CO2(g) == CO(g) + 1/2O2(g).

Given that the equilibrium constant for this reaction is 10-6 mol1/2dm-3/2, and that the concentration of CO in the exhaust is 1% of that of CO2(g), predict the direction in which the reaction will move to reach equilibrium when the concentration of oxygen is 0.01 moldm-3 (ie its normal concentration in air).

