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1. (20%)Show that the second virial coefficient for a van der Waals gas is given by  

     
 

  
 

  

 
 
  

 

 

   
 

  
 

Rather than differentiating with respect to 
 

  
, we introduce the variable   

 

  
 

 

Sol: 

 

2. (20%) At what temperature does the slope of the z versus P curve as P→0 have its 

maximum value for a vander Waals gas? What is the value of the maximum 

slope? 

 

Sol: 



 

 

3. (20%) For a Van der Waals gas,   
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Expand the first term of this expression in a Taylor series in the limit      to 

obtain     
  

 

  

  
 

 

Sol: 

 



 

4.(20%) Show that the slope of Z as a function of P as     is related to the van 

der waals parameters by: 
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Sol: 
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5.(20%)For      the equation of state            is an improvement over 

the ideal gas law because it takes the finite volume of the molecules into account. 

Derive an expression for the fugacity coefficient for a gas that obeys this equation of 

state.  (fugacity coefficient : f/p)  
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Sol:

Following the EOS which is given by this example:

 or 

1     or    (here V  is the function of P)

Z-1=                   or        (becau
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se  )

so fugacity coefficient can be calculated by:

1
ln = ln

1

because when T>Tb , most of gases has >1

so it is a good approximation (which means the attrac
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tive force is not improtant when T is large)


