
 

 

 

804. 

 

Problem 53.27 (RHK) 

 

 Silver is a monovalent metal. We have to calculate 

(a) the number of conduction electrons per cubic meter, 

(b) the Fermi energy, (c) the Fermi speed, and (d) de 

Broglie wavelength corresponding to this speed. 

 

Solution: 

(a) 

From the physical data for silver, we note that 

molar mass of silver, -1

Ag 107.68 g molM = , 

density of silver, -3

Ag 10.49 g cm = . 

Therefore, the number of silver atoms per cubic meter 

will be 
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As silver is a monovalent metal, each atom of silver 

contributes one conduction electron. Therefore, the 

number of conduction electrons per cubic meter of silver 



 

 

will be equal to the number of silver atoms per cubic 

meter in metallic silver.  

(b) 

We calculate next the Fermi energy for the conduction 

electrons in metallic silver using the relation 
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Using that for silver 28 -35.86 10 mn =  , we find that for 

conduction electrons of silver the Fermi energy will be 
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(c) 

We calculate next the Fermi speed for conduction 

electrons in silver metal. We have 
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(d) 

The de Broglie wavelength of conduction electrons 

moving with Fermi speed 
Fv  will be 
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