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10.1 

(a) 

From (7.5), 
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(b) 

From (7.5), 
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For two-dimension, we have 

2 2
2 2

2 2 2

1 1 1
2 2

4 2 2F F F F

L mL
N n n m    

 
      

 
 

Thus 

2

2 2 2
( )

dN mL Am
D

d


  
  

 
 

 

10.2 

(a) 

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

The total energy of ground state of the gas is 
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10.3 

(a) 

For a Fermi electron gas in the ground state, the pressure is 
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From (7.10) and (7.7), 
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(b) 

For F  , from (7.37) 

2 21 1
/ /

2 2el F FC N N        

Also, we have 

21
/ constant

2

V

F
V

C

C
N




  
 

    
      

 

Let A B    

For 2 21 1
/ , /

2 2F F
V

N A N
    


     
 

For 0   as 0  , 0B   

Thus 

21
/

2 FN     

 



3 
 

10.4 

(a) 
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From (7.40), we have 
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From (7.41), we can get 
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For FT T , from (7.38), we can get 
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10.5 

From question 10.1, we have 
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From (10.25), we have 
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From (7.5), 

2
2( )

2
F

F

n

m L

 


 

For two-dimension, we have 
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For F  , we have 
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