
HW10 Solutions

Prove  
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 Number of electrons energy between E & E+dE are
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 So, the total number of particles  is

    










∞
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 At   , it becomes   












 .

 Calculating this, we can get   
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 With 


 , we get  





.

Chapter 11
Prob 14.
   

 (a)   , heat capacity    ∙.
 Lattice contribution to heat capacity

  





 ≃ ∙

 So, electronic contribution is    ∙.

 (b)   

 Lattice contribution to heat capacity  ∝ ,

  ≃ ∙

 Also, electronic contribution  ∝,

 electronic contribution is    ∙.

 So, total heat capacity is    ∙.

Prob 15.
 (a)    ⇒ ≃ 



  




 

⇒   ln

≃ 

 (b)  




 

⇒   ln

≃ 

 So, energy range of .

Prob 17.
    ⇒  ≃ 

 Eq (10.47) :   




 


  




 implies 







 


  


 ≃ × 

  
Prob 18.

 Eq (11.19) :  



 implies   



≃  ×   .

 So, mean free path    ≃,

 which is 150 times larger than lattice spacing of copper().
   
Prob 20.

 The current density   


≃  × .

 So,   


≃  ×  .

 With    ≃      and

    





(from eq (10.47) & eq (10.49)),

 we have 


 




 
≃ ×  .

Prob 22.
    ⇒  ≃ 



     

  (by problem assumption)

 So,

  







  


≃  ×   for C

  







  


≃  ×   for Si.

 The ratio of electron concentration is  ×  .


