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I.  We made a distinction between reversible and irreversible
processes: a reversible process 1s one where you can retrace
your steps, concretely we can imagine a piston that slowly

compresses a gas and then slowly expands 1t back out.

An 1rreversible 1s one that creates entropy and cannot be easily

reversed. Lighting an object on fire 1s a good example.

What role does entropy play in the behavior ot engines?



IV. Let’s study an engine that doesn’t create any entropy.
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We’ll study a particular engine, the

Carnot engine: 1t’s made up of two adiabats and two 1sotherms.
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Let’s study the two isotherms. Along the 7}, isotherm the 1st law
tells us that AU = Q, + W,, but along an 1sotherm
AT =0 = AU =0, but then
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Analogously along the lower 1sotherm we have
Notice then that
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We previously showed that along an adiabat: TV?~! = const. Then
Tth_l = TCV;;_1 and Tth_l = TCVg_l, then the ratio gives...
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IV. Notice that we can summarize our results with

2

— = —, but then the engine didn’t creat any entropy!
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Consider a completely general revisable process:
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IV. Let the number of long skinny Carnot cycles become larger
and larger, and you get a pertect fit of the sawtooth to the original

cycle for any reversible cycle:
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