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ECE4070: Final Exam Solutions (By Farhan Rana) 
 
Problem 1 (Electron Dynamics and Transport) 
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Problem 2 (CNTs)  
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c)  
There are two carrier pockets in the 1D FBZ for an armchair nanotube. For one of these pockets, 

     11 sign yyyyyy KkvkvKkvkE    

The total current is therefore, 
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Problem 3 (2D materials)  
a) The answer follows from the lecture notes: 
 
 
 
b) First note that: 
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where the masses with the subscript “r” are the reduced masses in each dimension. Therefore the joint 

density of states equal 2ryrxmm  (independent of energy). So we can write, 

  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

  

R  

Eg 

 
 

     












 



 






kEkE

kd
nP

m

eA
R vccv

o

o
2

22
2

2
2ˆ.

2

2

    

 g
ryrxpoinco

o

xvxc
x

cv
o

E
mmEmP

m

e

kEkE
dk

nP
m

eA
R



























 






























22

2

22

2

2

2

2
      

2
4ˆ.

2

2


