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1. i) a) infinity;   b) zero. 
    ii) See course notes. 
       iii)    Expansion is irreversible, so TQS /d δ> . 

       iv)    Bookwork. 

 v) 
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2.   See course notes. 

  Isotropy implies ( ) ( xx upup = )− .  
  See course notes. Note, that the number of states with the speed from u to is uu d+ uu d2π . 

  ( ) ( ) ( .dexpd/2exp2dd1d22 εεββεεα )αεε −=−=⇒=⇒= m
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   Density of states in 2D does not depend on energy. 
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 iii) See course notes. 
 

4. i) See course notes.  
  ii) See course notes. 

 iii) 
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5. i) S = kB lnΩ,  BABABABABA SSkkS +=Ω+Ω=⇒Ω⋅Ω=Ω ++ lnln BB .  

 
 ii) Maximum work implies .0=Δ+Δ+Δ=Δ CBAtotal SSSS   
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 iii) 78.2)2exp(5)1exp(3)0exp(1 ≈−⋅+−⋅+⋅=Z . 
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