Chapter 16 Focus Questions
Section 1
1. What is the first law of thermodynamics?

2. What is a spontaneous process?

3. What is the difference between chemical kinetics and thermodynamics?

4. Is a process spontaneous if it is exothermic?

5. Define entropy? What symbol represents entropy?

6. Give an example of a system that has high entropy. Low entropy?

7. Look at Fig. 16.4 and Table 16.1. Why is arrangement III most likely to occur? Which arrangement is spontaneous?

8. In going from a solid to a liquid to a gas, how is the entropy affected? Therefore, is solid to a liquid spontaneous?

9. Read over Sample Exercise 16.1. Do #21.

10. Read over Sample Exercise 16.2. Do #23.

11. So when is a process spontaneous?

Section 2
1. What is the second law of thermodynamics?

2. What does the universe consist of?

3. What is the second law in equation form?

4. If ΔSuniv>0, then _______________________________.

5. If ΔSuniv<0, then _______________________________.

6. If ΔSuniv=0, then _______________________________.

7. Read over sample exercise 16.3. Do #11.

Section 3

1. What are entropy changes by the surroundings determined primarily by?

2. Explain why exothermic reactions are favored.

3. Recall the equation Q=mcΔT. High temperature differences = lots of heat transfer.

4. What does the sign of ΔSsurr depend on? Is that dependence a direct or inverse relationship? What does the magnitude of ΔSsurr depend on? Is that a direct or inverse relationship?
5. What is the equation for ΔSsurr at constant T and P? Why is there a negative sign?

6. Read over sample exercise 16.4. Do #25.

Section 4

1. What is the equation for free energy? Change in free energy? Does this equation refer to the system, surroundings, or the universe?

2. What is the equation for ΔSuniv?

3. At a constant temperature and pressure, when will a reaction by spontaneous?

4. So you can see that not only do systems want to be as lazy as they can be (the more energy it can get rid of the better!), they also want to be as disordered as they can be. So if ΔH is negative and ΔS is positive, this reaction will be spontaneous no matter what. Conversely, if ΔH is positive (energy is being added to the system) and its order increases (ΔS is negative), this reaction will not be spontaneous. How about when both are positive or both are negative? (Use #5 to guide your thinking).

5. ΔH dominates at low temperatures and ΔS dominates at high temperatures. So at night temperatures, does it matter if ΔH is positive? At low temperatures, does it matter if ΔS is a negative? So at low T, how do you know if a reaction is spontaneous? At high T, how do you know if a reaction is spontaneous?

6. Read over sample exercise 16.5. Do #29 and #31.

Section 5

1. For a reaction involving gases, when is ΔS positive?

2. Read over sample exercise 16.6 and do #33.

3. What is the third law of thermodynamics?

4. Diamond’s structure is very ordered, whereas graphite’s structure is more disordered. Why don’t diamond rings turn to graphite then?
5. Read over sample exercise 16.7. Based on the number of moles of gases, predict what sign you think ΔS will have. Do number #37.

6. Read over sample exercise 16.8. Based on the number of moles of gases, predict what sign you think ΔS will have. Do number #39.

7. When a reaction involves same number of gases for reactants and products, how do you know if ΔS will be positive or negative?

Section 6

1. Can we directly measure ΔG0?

2. Read over sample exercise 16.9. Do you expect ΔS to be positive or negative? Why?

3. Since ΔG is negative, this reaction is spontaneous even though ΔS is negative. Recall that ΔG depends on BOTH ΔS and ΔH.

4. Do #45.

5. Read over sample exercise 16.10 and do #49.

6. Read over sample exercise 16.11. Compare this to calculating delta H from standard enthalpies of formation. Do #51.

7. Read over sample exercise 16.12 and do #54.

Section 7

1. For an ideal gas, does enthalpy depend on pressure? Entropy?

2. Read over sample exercise 16.13. Increasing the pressure will shit the reaction which way? So then, do you expect ΔG to be more or less negative than ΔG0 (in other words, will this reaction be more or less spontaneous then when performed at 1 atm?)

3. Do #55.

4. Does a negative delta G always indicate that the reaction will completely react?

5. What does the equilibrium position represent?
