
Phys 222: Modern Physics  Spring 2025 

HOMEWORK SET 22: FERMI ENERGY 
Due Wednesday, April 9, 2025 

 
PROBLEMS FROM OR AFTER TREX1  
 WHEN YOU GET A RESULT, COMMENT ON IT!!  DOES IT MAKE SENSE, IS IT INTERESTING, IS IT RIDICULOUS AND  
 INDICATE THAT THE MODEL DOESN’T WORK VERY WELL? 
 
TRex 9.26) The Fermi energy for gold is 5.51 eV at T = 293 K. 
 a) Find the average energy of a conduction electron at that temperature.  Also find the av-
erage energy of electrons excited above the Fermi level. 
 b) Compute the temperature at which the average kinetic energy of an ideal gas molecule 
would equal the average energy of the conduction electrons in part a. 
 c) Comment on the relative temperatures in a and b. 
NOTE THAT ECONDUCTION ELECTRONS = FE , AND EEXCITED ELECTRONS = EF + 2(EEC) 

 
TRex 9.35) In a neutron star, the entire star's mass has collapsed essentially to nuclear densi-
ty.  For a neutron star with radius 10 km and mass 4.50 x 1030 kg, find the Fermi energy of the 
neutrons. 
  
TRex 9.36) Consider a collection of fermions at T = 293 K.  Find the probability that a single-
particle state will be occupied (GIVEN BY FFD) if that state's energy is  
 a) 0.1 eV less than EF, 
 b) equal to EF, and 
 c) 0.1 eV less than EF. 
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