
2nd Law of Thermodynamics
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It is the 2nd law (in conjunction with the 1st) which mandates any two objects placed in thermal contact must 
come to equilibrium at the same temperature.
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This implies that the total E is constant.
So we can write E1 + E2 = E.

This implies that the total S is maximized
So we can write S1 + S2 = max.
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2nd Law of Thermodynamics
A coffee cup containing 0.3kg of hot coffee at 90°C. You put in a 20g ice cube at its melting point to cool the 
coffee. By how many degrees (in Celsius) has your coffee cooled once the ice has melted and equilibrium is 
reached?  Treat the coffee as though it were pure water and neglect energy exchanges with the environment.  
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int. 0.01J/KS∆ =

Is the 2nd law satisfied?

Yes, it’s satisfied (because its > 0).  Awesome!



2nd Law of Thermodynamics
Say our 70kg dude jumps off a 5m cliff, and comes to rest in a 100m3 pool 
of water at 30C.  What is the temperature increase of the water?  
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Yes, it’s satisfied (because its > 0).  int. 11.3J/KS∆ =
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