
Physics 101: Lecture 28, Pg 16

Preflight LECT 28Preflight LECT 28
Consider a hypothetical device that takes 1000 J of heat from a hot 
reservoir at 300K, ejects 200 J of heat to a cold reservoir at 100K, and 
produces 800 J of work.
Does this device violate the second law of thermodynamics ?
1. Yes
2. No

correct

 W (800) = Qhot (1000) - Qcold (200)
 Efficiency = W/Qhot = 800/1000 = 80%
 Max eff = 1-Tc/Th =1 - 100/300 = 67%

SH = QH/TH = (-1000 J) / (300 K) = -3.33 J/K
SC = +QC/TC = (+200 J) / (100 K) = +2 J/K
STOTAL = SH + SC = -1.33 J/K   (violates 2nd law)
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total entropy decreases.  




