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1. Thermodynamics in elastic rod: 

 

(a) Isothermal Young’s modulus 
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(b) Linear expansivity at constant tension 
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((Example-1)) 
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2. Internal energy 
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The correspondence: 



fP  , lV   

 

fdlSdTSTddU  )(  

 

or 
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with 
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Maxwell’s relation: 
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Since 
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we have the relation 
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3. Maxwell’s relation 

 

fP  , lV   

 



 
 

4. Problem and solution 

R. Kubo, Thermodynamics An Advanced Course with Problems and Solutions (North-

Holland, 1968). Problem 3-34 
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((Solution)) 





 
 

((Solution)) 
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where we use the Maxwell’s relation 
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and the heat capacity is 
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The force f  is given by  
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Thus we get 
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The temperature change due to an adiabatic elongation; 
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Fig.  Plot of )]1(2[
1

2

0

2

0
0







 TLL
L

L

Al
C

T

T
y

l

 , as a function of )1(  Lx . The 

parameter 0Ta   is changed for a = 0 (red), 0.1, 0.2, 0.3, 0.4, and 0.5 (blue). 
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