
CHEM. 103; MORE PRACTICE PROBLEMS FOR HE2 
 
1. The boiling point of tin is 232°C. The heat of vaporization of tin at its boiling point is 

247 kJ. The entropy of vaporization is 
a. 2045 J/K. 
b. 1065 J/K. 
c. 939 J/K. 
d. 489 J/K.  
e. 2.04 J/K.  
 
ANSWER: d 

2. Which has the lowest entropy at a given temperature? 
a. H2(g) 
b. O2(g) 
c. H2O(g) 
d. H2O(l) 
e. H2O(s) 
 
ANSWER: e 

3. For a particular reaction, the value of � H° = +98.8 kJ and � S° = +141.5 J/K. This 
reaction is 
a. product-favored, because � S°universe is positive. 
b. reactant-favored, because � S°universe is positive. 
c. reactant-favored, because � S°universe is negative. 
d. product-favored, because � S°universe is negative. 
e. either reactant- or product-favored; cannot determine without further information. 
 
ANSWER: e 

4. Use the data given to calculate the value of � G°rxn for the reaction at 25°C. 

   2 C(graphite) + H2(g)  →   C2H2(g) 
 

 C(graphite) H2(g) C2H2(g) 

S° (J K-1 mol-1) 5.74 130.68 201.0 

� H°f (kJ/mol) 0 0 -226.8 
 
a. -291.4 kJ  
b. -244.3 kJ  
c. -226.8 kJ 
d.-207.6 kJ 
e. -64.6 kJ 

 
ANSWER: b 



5. The value of � G°rxn at 45°C is -47.8 kJ.  What is the value of the equilibrium constant 
for this reaction? 
a. 1.14 
b. 1.02 
c. 1.05 × 1024 

d. 7.11 × 107 
e. 1.40 × 109 
 
ANSWER: d 

6. Recovering aluminum directly from its ore, which is primarily aluminum oxide, 
involves the following reaction, for which thermodynamic data is tabulated below: 

    2 Al2O3(s)    �     4 Al(s) +  3 O2(g)  
  

 aluminum aluminum oxide oxygen 
� Hof (kJ/mole) 0 -1676.0 0 

So (J K-1 mol-1) 28.28 50.96 205.15 
 
a. Calculate � Horxn and � Sorxn.  

b. Explain how you could have predicted the signs of � Horxn and � Sorxn without 
any calculations. 

c. Without performing any further calculations, predict whether this reaction will be 
product-favored only above a certain temperature, or only below a certain 
temperature. Explain your answer. 

d. Calculate the temperature alluded to in part c. 

e. Calculate � Go at this temperature. 
 
7. You have available phosphoric acid, potassium dihydrogen phosphate, dipotassium 

hydrogen phosphate, and laboratory glassware and balances – but no pH meter. 
Explain in detail, with calculations, how you would make 1.00 L of a pH = 7.00 
buffer that is 0.20M in phosphorus compounds. (Hints: look up the pKa’s first.) 

ANSWER: dissolve 16.8g of potassium dihydrogen phosphate and 13.4g of 
dipotassium hydrogen phosphate in water and dilute to 1.00 L. 

 
 
 
 
 

 


