Thermo exam 2
1. The heats of formation for heptane, octane and nonane are -224.2, -250.1 and -274.7 kJ/mol respectively.  So why is the heat of combustion for gasoline (a mix of heptane, octane and nonane) roughly -4700.0 kJ/mol?

2. Given the heat of combustion, to what height could a winch lift a 1000 kg load of bricks if it used only 5.0 moles of gasoline and operated between 1500 K and 750 K?
3. A fertilized human egg cell (zygote) can be considered an open system.  As the zygote divides and becomes a fully formed infant, the entropy decreases (dS<0).  Explain how this is possible in terms of deS and diS. How is the Second Law valid? 

4. Derive the maximum capillary rise as a function of radius, contact angle, etc. or, derive the excess pressure inside a bubble.
5. Derive the Gibbs-Duhem (G-D) equation (SdT-Vdp+ΣNkdμk=0) from the first law and Euler’s theorem

6. Derive rxnG˚=-RTlnKeq from the G-D eqn, rxnG = ΣbkμBk -ΣakμAk (where the ak’s are the coefficients for the “reactants” and the bk’s are the coefficients for the “products”) and the fact that rxnG=0 at equilibrium.
7. An isolated system initially in state A is released at t=0 and changes to state B.  The chemical potentials of states A and B (the μAk’s and μBk’s, respectively) change during the process.  Describe how they change, in terms of their initial states.
8. If the process in part 7 is a chemical reaction that changes from high energy reactants, R, to low energy products, P, describe how the extent of reaction, ξ, and the affinity, A, change from t = 0 to t = ∞, and how changes.  (Relate this to the concept of thermodynamic forces and flows.)

9. What is the gist of the Gibbs paradox?  How is it an artifact of our definitions?
10. For ideal gases, S is a function of T and V/N, which of these drives the mixing of non-identical gases?
11. What is the difference between Energy (total internal), Enthalpy, Helmholz free energy and Gibbs free energy?  (Drawing their relationships with a diagram is sufficient.)

12. What is the third law of thermodynamics?

13. What do we use as the reference value for entropy?  What about for energy?
14. Sketch the compressibility factor, Z, vs. pressure for 1) an ideal gas, 2) a real gas at low temperature and 3) a real gas at high temperature, all on the same graph.

15. What equation relates macroscopic entropy and microscopic states?
η = 1 – T1/T2
R=8.314 J/K.mol = 0.08206 atm.L/K.mol = 0.08314 bar.L/K.mol















