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Exercises:

1. Consider the freezing of 50.0 g of water once it is placed in the freezer compartment of a
refrigerator. Assume the walls of the freezer are maintained at -10oC. The water, initially
liquid at 0.0oC, is frozen into ice and cooled to -10oC. Show that even though the entropy
of the water decreases, the net entropy of the universe increases. (6 Points)

2. The cost of air conditioning a house is approximately proportional to the rate at which heat
is absorbed by the house from its surroundings divided by the coefficient of performance
(COP) of the air conditioner. Let us denote the temperature difference between the inside
temperature and the outside temperature as ∆T. Assuming that the rate at which heat is
absorbed by a house is proportional to∆T and that the air conditioner is operating ideally,
show that the cost of air conditioning is proportional to (∆T)2 divided by the temperature
inside the house. (8 Points)

3. The surface temperature of the filament of an incandescent lamp is 1300oC. If the electric
power input is doubled, what will the new temperature be? Hint: Show that you can
neglect the temperature of the surroundings. (6 Points)

4. A 100-g piece of ice at 0.0oC is placed in an insulated calorimeter with negligible heat
capacity containing 100 g of water at 100oC. (a) What is the final temperature of the water
once thermal equilibrium is established? (b) Find the entropy change of the universe for
this process.


