
HW 1 
Solution Set 

 

 

 
 
 



 
 
 
 
 



 
 
 
 
 
 
 
 
 
 



 
 
 

 
 
 

Thanks to Bhumika Chhabra! 
 
 
 
 
 
 
 



 
 
 

 
The squarest distribution is 500K, then 5000K, and then 50,000K. 
 
Fermi statistics can only be approximated at high energies (i.e. large W) at high 
temperatures.  See plot below. 
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4. Estimate the time between collisions for Na at room temperature, assuming that the 
electron’s effective mass is the actual mass of the electron.  What are the electrons 
colliding with? 

 
The resistivity of Na at room temperature (273 K) is 4.2 x 10-6 ohm-cm. 
The conductivity of Na is 0.24 x 108 (ohm-m)-1.  The conductivity is equal to emne τ

2 . 
Assuming 1 electron/atom, and the density of Na is 0.97 g-cm-3, its molecular weight is 
23 g/mole, yields 2.5 x 1028 electrons/m3.  The time between collisions is then neme

2σ  
or [0.24 x 108 (ohm-m)-1] [9.1 x 10-31 kg]/[1.6 x 10-19 C]2[2.5 x 1028 electrons/m3] or 3 x 
10-14 seconds (very quick).  It turns out that this results in a mean free path of between 1 
and 10 Å. 
 
The collisions are between other electrons, ion cores, and vibrations (phonons). 
 


