Thermo exam 3
1. Draw the phase diagram for H2O.  Label the phases, axes and two most important points.
2. What is the significance of the shape of the line separating solid and liquid in question 1?

3. Plot three isotherms for a real gas: above, at, and below the critical temperature (label).

4. How would a theoretical isotherm for a real gas differ from what you drew for question 3?

5. Explain how the boiling point of hexane changes when the external pressure decreases.
6. When would the molality of a solute in water equal its molarity (if ever)?

7. Divers in deep water get the “bends” when they don’t wait for gas levels in their blood to reach equilibrium with the gas in their lungs as they rise to the surface.  Use Henry’s law to explain what is happening. (hint: pressure in deep water versus pressure at surface).
8. What are the three colligative properties that we learned in this class?
9. How is the vapor pressure lowered in “vapor pressure lowering”? Draw a diagram.
10. Where chemical potential is larger, in pure water or in water containing a solute? Why?
11. The solubility product of calcium oxalate is 2.3 ×10-9, what is the concentration of Ca2+ ions in equilibrium with solid calcium oxalate (i.e. in saturating conditions)?
12. What is an azeotrope?
13. a) Draw the elementary reaction CH3COOH(aq) ( H+(aq) + CH3COO-(aq) (aqueous acetic acid, such as in vinegar, dissociating into its cation and anion) on a reaction coordinate diagram. Label G, Ea, the axes, the reactants and the products.  b) What are the expressions for (i) the forward rate and (ii) the reverse rate?  c) What are the equilibrium constant expressions for this reaction (i) in terms of concentrations and (ii) in terms of rate constants?
14. If an enzyme catalyzes the reaction in 13, a) how would it change the reaction coordinate diagram?  b) How would it affect the forward and reverse rates?  c) How would it affect the equilibrium constant?  d) How would it affect the rate constants?

15. What happens to the pH of pure water when it interacts with CO2 gas? Why?
R=8.314 J/K.mol = 0.08206 atm.L/K.mol = 0.08314 bar.L/K.mol















