20.29 - (a) Calculate the change in entropy when 1.00 kg of water
at 100°C 1s vaporized and converted to steam at 100°C (see Table
17.4). (b) Compare your answer to the change in entropy when
1.00 kg of ice 1s melted at 0°C, calculated in Example 20.5 (Sec-
tion 20.7). Is the change in entropy greater for melting or for
vaporization? Interpret your answer using the idea that entropy is a
measure of the randomness of a system.
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What is the change of entropy of | kg of ice that is melted
reversibly at 0°C and converted to water at 0°C? The heat of
fusion of water is Ly = 3.34 % 10° J/kg.

20.61 + A physics student immerses one end of a copper rod in
boiling water at 100°C and the other end in an ice-water mixture
at 0°C. The sides of the rod are insulated. After steady-state condi-
tions have been achieved in the rod, 0.120 kg of ice melts in a cer-
tain time interval. For this time interval, find (a) the entropy
change of the boiling water; (b) the entropy change of the
ice—water mixture; (c¢) the entropy change of the copper rod: (d)
the total entropy change of the entire system.

Melting Ice with a Carnot Engine

A Carnot heat engine uses a hot reservoir consisting of a large amount of
boiling water and a cold reservoir consisting of a large tub of ice and water.
In 5 minutes of operation of the engine, the heat rejected by the engine
melts a mass of ice equal to 2.90x1072 Kg.

Throughout this problem use Ly = 3.34 x 10°]/kg for the heat of fusion for
water.

During this time, how much work W is performed by the engine?



