
Chapter 2 
 
2-2) The specific density of tungsten is 18.8 g/cm3,and its atomic weight is 184.0. 
Assume that there are two free electrons per atom. Calculate the concentration 
of free electrons. 
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2-3)  
(a) Compute the conductivity of copper for which and d=8.9 
g/cm

234.8 /cm Vsµ =
3. 

(b) If an electrical field is applied across such a copper bar with an intensity 
10V/cm, find the average velocity of the free electrons. 
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2-4) Compute the mobility of free electrons in aluminum for which the density is 
2.70 g/cm3 and the resistivity is3.44*10 6 cm− Ω . Assume that aluminum has 
three valance electrons /atom. 
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2-5) The resistance of No. 18 copper wire (diameter = 1.03 mm) is 6.  per 
1000ft. The concentration of free electrons in copper is . If 
the current is 2 A, find the (a) drift velocity  (b)mobility  (c)conductivity 
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2-7) 
(a) Find the concentration of holes and of electrons in a p-type germanium at 
300K if the conductivity is 1100( )m −Ω  
(b)Repeat part a for n-type silicon if the conductivity is  10.1( )m −Ω
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2-8) 
a) Show that the resistivity of intrinsic germanium at 300K is 45 mΩ . 
b) If a donor-type impurity is added to the extent of 1 atom per 108 germanium 
atoms prove that the resistivity drops to 3.7 cmΩ  
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2-9) 
a) Find the resistivity of intrinsic silicon at 300K. 
b) If a donor-type impurity is added to the extent of 1 atom per 108 silicon atoms, 
find the resistivity. 
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2-10) Consider intrinsic germanium at room temperature (300K). By what 
percentage does the conductivity increase per degree rise in temperature? 
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2-11) Repeat Prob. 2-10 for intrinsic silicon. 
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