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5.S: The Second Law (Summary)

Learning Objectives
After mastering the material presented in this chapter, one will be able to:

1. Describe a Carnot engine and derive a relationship for its efficiency of converting heat into work, in terms of the two
temperatures at which the engine operates.

2. Define entropy and be able to calculate entropy changes for systems (and the surroundings) undergoing changes which are
definable as following various pathways, including constant temperature, constant pressure, constant volume, and adiabatic
pathways.

3. Relate entropy to disorder in a crystal based on the number of equivalent orientations a single formula unit may take within the
crystal.

4. State the Third Law of Thermodynamics, and use it to calculate total entropies for substances at a given temperature.

5. Understand how isothermal compressibility differs from adiabatic compressibility and relate that difference to the measurement
of the speed of sound waves traveling through a gas medium.

Vocabulary and Concepts

e adiabatic compressibility

e Carnot cycle

e Clausius theorem

o criterion for spontaneity

e Debye Extrapolation

o efficiency

e entropy

¢ heat engine

e isentropic

o second law of thermodynamics
o speed of sound

e spontaneous

e spontaneous process

e Third Law Entropy

e Third Law of Thermodynamics
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