
Chapter 18

The Laws of 

Thermodynamics



Questions

ÅWhy canôt you live without eating something? (1st law of 

thermodynamics)

ÅWhy canôt your refrigerator work without power? (2nd law)

ÅCan we reach 0 K? (3rd law)

ÅHow can you increase the efficiency of an engine? (use 

less fuel and output more power - Carnotôs theorem)

ÅWhen a piece of paper is burned, can you do something 

to let it be back to its original form? (reversible process) 



18-2 The First Law of Thermodynamics

The change in a systemôs internal energy:

The signs of Q and W:

Quasi-static process ïslow enough that the system is always in equilibrium. 

Reversible process:

For a process to be reversible, it must be possible to return both the system 

and its surroundings to exactly the same states they were in before the 

process began.



18-3 Thermal Processes

Work done by an expanding gas, constant pressure:

If the volume stays constant,



18-3 Thermal Processes

If the temperature is constant, which is called isothermal process, 

the pressure varies inversely with the volume. The work done is 

the area under the curve:



18-3 Thermal Processes

An adiabatic process is one in which no heat flows into 

or out of the system. 



18-4 Specific Heats for an Ideal Gas: 

Constant Pressure, Constant Volume

For a constant-volume process, 



18-4 Specific Heats for an Ideal Gas: 

Constant Pressure, Constant Volume

At constant pressure,




