
Introduction to Physics I 
Ideal gas law 

 change of state, adiabatic changes, gas pressure 

 

Kinetic gas theory 

- equipartition, degrees of freedom 

- mean free path 

- Maxwell-Boltzmann distribution 

- Brownian motion 

 

Ideal gas examples: adiabatic processes, heat capacity 

 

Real gas law: van der Waals equation 

 

Please note: 
 

No lecture  
on Dec. 20 
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mean free path, ideal gas at STP 

Hyperphysics 

STP 
standard pressure 
& temperature 
P = 100kPa (1bar) 
T = 273.15 K (0C) 
 
Atomic diameter 
assumed here 
0.3nm 



Maxwell-Boltzmann distribution 

Tipler 



adiabatic process 

Tipler 



real gas law: van der Waals 

Tipler 



real gas law: van der Waals 
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PV diagram PT diagram 



real gas law: van der Waals 
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PVT phase diagram 



real gas law: van der Waals 

Tipler 
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Laws of thermodynamics  

Carnot cycle 

2nd law of thermodynamics 

energy balance 

heat machines 
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reversible heat-work transformation 
Carnot cycle 

Trautwein 



Stirling engine 

wiki 



real gas law: van der Waals 
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