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HW#9 

9.1 

For particle in a cube of volume 3V L , we have ,
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(b) For nonrelativistic ideal gas, we have 

2 2 2 2

22 2n

p n

m mL

  


 

2 2 2
2 2

2
0 0

exp( / ) exp( / ) exp( )
2 2 2n n

n
Z dnn dnn

mL

     


 

       


 

Let 
2 2 2

22

n
t

mL







,then 
2 2

2
dt ndn

mL







 

2 2
1/2 1/2 3/2

2 2 2 2
0

2
( ) exp( ) constant

2

mL mL
Z dtt t

   
 



       
 

Thus 

2 2 3 3
ln ( ln )

2 2
U Z   

 
 

  
 

 

 

9.2 

From (6.32), for ideal gas 
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From (6.29) 
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Where 1  is a constant, independent of   and V  

 

9.3 

(a) 

From (6.44), we have 
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From (6.34), we have 
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(d) 

From (6.28) 
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From (6.29), we can get 
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From (6.37) 
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From (38c) 
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9.4 

(a) 

From (5.53), the Gibbs sum is 



4 
 

exp[( ) / ] exp( / )

( ) / ! ( ) / ! exp( )

N N
s s N

N S N S N

N N N
Q Q Q

N N

Z N Z

n V N n V N n V

      

  

    

  

   

 
 

(b) 

( ) / ! ( ) / !
( ) exp( ) / !

exp( )

N N
Q Q N

Q

n V N n V N
P N N N N

Z n V

 


        

Where QN n V   
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