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16 ( Thermochemistry

Practice Problems
1. Which of the following involve an increase in entropy of the system?

a. evaporation of a liquid 

c. precipitation of a solid from a solution

b. freezing 



d. sublimation

2. For each of the following pairs of substances, which has the greater entropy?

a. 1 mol of N2 at Standard Conditions or 1 mol of N2 at 100 K, 2.0 atm

b. glucose (C6H12O6) or sucrose (C12H22O11)

c. N2O at 0 K or He at 10 K

3. Calculate the entropy change, So, for each of the following changes and comment on the sign of the change.

a. I2(s)  ( 2 I-1(aq) 
b. 2 Ca(s) + O2(g) (2 CaO(s) 
4. For the reaction, 2 Al(s) + 3 Br2(g) (2 AlBr3(s) ,So = -144 J/K. Use this value and the table in the back of your textbook to calculate the value of So for solid aluminum bromide.

5. Iron metal is obtained by reacting iron ore with carbon monoxide:

Fe2O3(s) + 3 CO(g) (2 Fe(s) + 3 CO2(g)

Use the data in Appendix C to calculate H, S, and G at 25oC for this reaction. Is the reaction spontaneous under standard-state conditions?

6. Given the values of Ho and So, predict whether the following changes will be spontaneous, non spontaneous, or maybe spontaneous at constant T and P?

a. Ho = + 25 kJ, So = -5 J/K, T = 300K 

b. Ho = + 25 kJ, So = + 100 J/K, T = 300K 
c. Ho= -10 kJ, So = + 5 J/K, T = 298K 

d. Ho= -10 kJ, So = -40 J/K, T = 200K 

7. When gasoline burns in a car engine, the heat released causes the products, H2O and CO2, to expand, which pushes the pistons outward. Excess heat is removed by the car’s cooling system. If the expanding gases do 451 J of work on the pistons and the system loses 325 J to the surroundings as heat, calculate the change in internal energy.

8. Oxyacetylene welding is a common method for repairing metal structures, including bridges, buildings, and even the Statue of Liberty. Calculate So rxn, Ho rxn and Go rxn for the combustion of one mole of acetylene, C2H2.

9. The reaction, N2(g) + 3 H2(g) (2 NH3(g) , is spontaneous at room temperature, but becomes nonspontaneous at a much higher temperature. From this fact alone, obtain the signs of Ho and So, assuming that Ho and So do not change much with temperature. Explain your reasoning.

Ho = _______ ; So = _______

10. One of the reactions that destroys ozone in the upper atmosphere is  NO(g) + O3(g) (NO2(g) + O2(g)
a. Is this reaction product-favored at room temperature?

b. What is the value of Kp at 25oC? 
