Thermodynamics Worksheet
1. Is the entropy increasing, decreasing or staying about the same? Use the qualitative entropy rules discussed in lecture to determine the answer. Write the answer to the right of each process.

a) Fe2O3(s) + Al(s) ( Fe(s) + Al2O3(s) 
b) Raw egg ( hard boiled egg 
c) CaCl2(s) + 6H2O(l) ( [Ca(H2O)6]Cl2(s) 
d) C6H12(l) + 9O2(g) ( 6CO2(g) + 6H2O(g) 
e) H2CO(aq) + H2O(l) ( 2H2(g) + CO2(g) 
f) Mowing the lawn 
g) AgCl(s) + I−(aq) (AgI(s) + Cl−(aq) 
h) Sr(s) + 2H2O(l) ( Sr2+(aq) + 2OH−(aq) + H2(g) 

2. Which species has Gof = 0 at 25 C and P = 1 atm? 

	O2(l)
	CO(g)
	F2(s)
	S8(s)


3. From the thermodynamic data given at the end of your lecture notes calculate ΔHºrxn, ΔSºrxn and ΔGºrxn for the following reactions. For ΔGºrxn please use the ΔGºrxn = ΔHºrxn − TΔSºrxn formula with T =298K. Indicate whether the reactions are spontaneous or non-spontaneous. Show your work.

a) 12NH3(g) + 21O2(g) ( 8HNO3(g) + 4NO(g) + 14H2O(g)

b) 2O3(g) (3O2(g)

c) 6CO2(g) + 6H2O(l) ( C6H12O6(s) (glucose) + 6O2(g) } this is photosynthesis!

4. Given that the Ka for the reaction CH3COOH ( CH3COO- + H+ is 1.75 x10-5, calculate the ΔG for this reaction. (Assume T = 25o C)

5. For a certain reaction, the equilibrium constant is 45 at 298K. At the same temperature, the value of Q = 35. Determine the value of ΔG0 at 298 K and show that the value of ΔG indicates the same direction as predicted by Q.

6. Calculate G of the reaction,

N2 (g) +3 H2 (g)   (    2NH3 (g)                     Go = -33.3 kJ mol.
Assume that the initial pressures are 5 atm for NH3, 1 atm for N2 and 2 atm for H2.  The temperature is 500 C.    Is the forward reaction spontaneous for this reaction for the conditions given?
7. What is the significance of the third law of thermodynamics?
8. Explain how the equation G = H - TS relates the spontaneity of a reaction to the second law of thermodynamics.
