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1.
Write a balanced chemical equation (use your notes or text as a source of reactions) for: 


(A)
an exothermic process in which entropy increases.


(B)
an exothermic process in which entropy decreases.


(C)
an endothermic process in which entropy increases.


(D)
an endothermic process in which entropy decreases.

2.
Balance C6H14 (l) + O2 (g) → CO2 (g) + H2O (g).  Without using thermodynamic data from the appendix, comment on spontaneity.

3.
Identify ΔH, ΔS, and ΔG as being (-), (+), or (?) for: 


(A)
H2O(s) → H2O(l)

(B)
H2O(g) → H2O(l)

(C)
NaCl(s) → NaCl(aq)

(D)
2 C8H18(l) + 25 O2(g) → 16 CO2(g) + 18 H2O(g)


(E)
2 NO(g) + O2(g) → 2 NO2(g)

(F)
NH4NO3(s) → NH4NO3(aq)

*There may be systems that we do not know if ΔH, ΔS, and ΔG are (-) or (+) without experimental results.  Comment on these.
4.
Balance CH4(g) + O2(g) → CO2(g) + H2O(g).  Can you predict spontaneity?

5.
What is the relationship between K and ΔG?  Explain for cases when K is really large, really small, and 1.00.

6.
Balance C3H8(g) + O2(g) → CO2(g) + H2O(l).  Calc ΔHºreaction, ΔSºreaction, ΔGºreaction, and comment on spontaneity.

7.
Which of the following processes exhibits an increase in entropy of the system, explain?


(a)
N2O4 (g) → 2 NO2 (g)


(b)
CH3OH (g) → CH3OH (l)


(c)
H2O (g) → H2O (s)


(d)
H2O (l) → H2O (s)

8.
A student observes a process to be spontaneous.  Which of the following must be true?


(a)
The process is exothermic.


(b)
The entropy of the system increases.


(c)
The entropy of the system decreases.


(d)
The free energy change of the system is negative.


(e)
The system must go to a state of greater disorder.

9.
ΔHº = -566.0 kJ and ΔSº = -173.6 J/K for the reaction 2 CO (g) + O2 (g) ↔ 2 CO2 (g).  Calculate ΔGº at 298 K.  Comment on spontaneity.  What temperature is the system at equilibrium?

10.
Consider the production of water from the elements.  Do you expect ΔH to be positive or negative?  Do you expect ΔS to be positive or negative?  Do you expect ΔG to be positive or negative?  Does a decrease or increase in T change spontaneity?  Explain.

11.
Discuss the four cases involving the different combinations of enthalpy and entropy.  Give an example for each case.

12.
Consider the "Cold Pack" reaction, NH4NO3 (s) → NH4NO3 (aq).  Do you expect ΔH to be positive or negative?  Do you expect ΔS to be positive or negative?  Do you expect ΔG to be positive or negative?

13.
Which of the following processes exhibits a decrease in entropy of the system?  Explain.


(A)
CH3OH (l) → CH3OH (g)


(B)
2 CO2 (g) → 2 CO (g)   +   O2 (g)


(C)
CO2 (s) → CO2 (l)


(D)
H2O (g) → H2O (s)


(E)
NH4NO3 (s) → NH4+ (aq)   +   NO3- (aq).

14.
Consider the reaction 3 C (graphite) + 4 H2 (g) → C3H8 (g) at 25.00 ºC

[ΔHrxtn = -103.8 kJ, ΔSrxtn = -269.1 J/K].  The change in free energy for this reaction is:

15.
Consider the complete combustion of ethanol in oxygen to produce carbon dioxide and liquid water.  Determine ΔG.
16.
Which of the following processes exhibits an increase in entropy of the system?


(A)
NH4NO3 (aq) → NH4NO3 (s)


(B)
H2O (l) → H2O (s)


(C)
2 C8H18(l) + 25 O2(g) → 16 CO2(g) + 18 H2O(g)


(D)
2 NO2 (g) → N2O4 (g)


(E)
CH3CH2OH (g) → CH3CH2OH (l)

17.
ΔHº = + 167 kJ and ΔSº = + 202 J/K for a process.  Determine ΔGº at 424 K.


(A)
-81.4 kJ.


(B)
+81.4 kJ.


(C)
-35 kJ.


(D)
+35 kJ.


(E)
-253 kJ.

18.
ΔHº = + 167 kJ and ΔSº = + 202 J/K for a process.  Determine the temperature in which the system is at equilibrium?


(A)
827 K.


(B)
605 K.


(C)
424 K.


(D)
0 K.


(E)
1210 K.

