
Homework #4 

Due: Feb 19, 2008 
1. (a) The equilibrium number of vacancies Nv for a given quantity of material depends on and 
increases with temperature according to  
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So, the fraction of vacant sites is: 
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Assume Qv is 4eV, and therefore the fraction of vacant sites in Si at 1683K and 300K are 
respectively: 
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(b) The number of atomic sites per cubic meter for Si is according to: 
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Thus, the number of vacancies at 27℃ (300K) is equal to 
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2. Assume that there is total 100g austenite with the concentration of 2.14 weight% carbon. So 
then the mass of C and Fe are 2.14g and 97.86g, respectively. 
And the atom percent of C and Fe are: 
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3. (a) The mole percent of the four elements are: 17.3mol% Ni, 5.5mol% Zn, 2.2mol% Cu, 
75mol% Au. Assume that there is totally 100mol white gold, and then the mass of the four 
elements are: 

17.3 58.71 1015.5Ni Ni Nim n A mol g mol g= × = × =  

5.5 65.4 359.7Zn Zn Znm n A mol g mol g= × = × =  

2.2 63.5 139.7Cu Cu Cum n A mol g mol g= × = × =  

75 197 14775Au Au Aum n A mol g mol g= × = × =  

1015.5 359.7 139.7 14775 16289.9totalm g g g g= + + + = g  

So the weight percent of the four elements are: 
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(b) The weight of Ni in a pendant that weights 7 gram is: 

6.2 % 7 0.434Ni Ni totalm C m wt g= × = × =  

 
4. The number of atoms per cubic centimeter of a) Cu and b) Au are: 
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5. The alloy density can be expressed by 
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So the density of the composition in problem 3 is  
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