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AGENDA 
General thermodynamic relations 

 
Part A: Recitation notes  
 
1. The Clapeyron equation 
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2. General Procedure 

 

 



 
ENGRD 221 – Prof. N. Zabaras    10/29/2007 

Page 3 of 6 

 

 



 
ENGRD 221 – Prof. N. Zabaras    10/29/2007 

Page 4 of 6 

 

 

 



 
ENGRD 221 – Prof. N. Zabaras    10/29/2007 

Page 5 of 6 

 

 
 

 
 
Part B: Questions and Answers  
 
Question: How do you use a Jacobian? 
 
Answer: For an in depth derivation, please refer to the lecture notes.   
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We generally use the Jacobian to convert a partial derivative in which the denominator 
and/or the constant property is not a simple parameter (T,P, or V) to a combination of 
derivatives with respect to T and P, which we know.  The general form of the Jacobian is: 
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Where A, B, and C, are any thermodynamic state functions and 
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= and so on.  

AT (etc.) should be easily determined using the summary of thermodynamic relations. 
 
Trick: Here is a very important practical trick that you can use when you need to 
compute a partial derivative where either T or P is fixed. For example: 
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Why is the equation (trick) above valid?  
 
Answer: Since in both terms on the right side of the equation above T is constant, you 
`may want to think’ the numerator and denominator as total derivatives with respect to P, 
and as you know in that case, you can cancel dP (i.e. if T is constant, think of everything 
is a function of only P).  
 
If you are not happy with this, here is a formal proof using the general procedure: 
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Note the trivial substitutions above: TT = 
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