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a)  Use Fermi-Dirac probability function (3.79) to find the probability of an electron at E = 
E1 as  
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  ⇒  fF(E = E1) = 9.12468 × 10-6. 

Per example 3.7, the probability that an energy state is empty at E = E2 can be found by 
subtracting the probability of electron at that energy from 1.  To compute this, we need 

 EF - E2 = Egap - (E1 - EF) = (E1 - E2) - (E1 - EF)   ⇒  E2 - EF = 0.3 - 1.12 = -0.82 eV 
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The second term above is difficult to evaluate with a calculator due to round off error.  
Use the Binomial series expansion that 1/(1 + x) ≈ 1 - x when x << 1 to get 
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⇒  1- fF(E = E2) = 1.67728 × 10-14. 


