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Problem 1. (1) 

In maximum 100 words describe the difference between the ballistic and diffusive conductance. What is 
the numerical value of the lowest ballistic conductance? 

Problem 2. (1) 

On the figure below the cross-section of Au nanowire consisting of several atoms is depicted. If each atom 
in the cross-section represents one ballistic channel for conduction, what is the value of conductance of 
such Au nanowire? 

 

Problem 3. (1) 

Explain why the conductance of metallic noncontacts is often sad to exhibit a semiconducting behavior? 
(20 words max), give an example. 

 

Problem 4. (1) 

The adsorbed oxygen on CNT induces what kind of doping?, Name other types of doping elements used 
for CNT based FET. 

 

Problem 5. (1) 

What is the magnitude of the current density that SWCNT can support? How this compares to other 
materials which are good conductors like Ag or Cu for example. 

 

Problem 6 (2) 

Electrical conductivity of Ag-PMMA nanocomposite has been tested for different volume fractions of Ag 
nanoparticles. Data are shown below. Find out what is the dimensionality of conducting paths in the 
nanocomposite and what is the value of percolation threshold. (σAg = 6.3x107 Sm-1) 

σ/ Sm-1 x107 0.0008 1.4 2.2 3.6 4.0 4.4 4.7 
Vol% of Ag 55 60 70 83 86 89 91 

 



Problem 7 (2) 

Assuming you have found percolation threshold for above problem, find out what is the aspect ratio of 
Ag nanoparticles. For this problem, you can assume that the ratio between cube of average length and 
average volume of Ag nanoparticles,  <L>3/<L3> is 0.2,. If <L> is 20 nm, what is the diameter of Ag 
nanoparticles in this composite?  

 

Problem 8. (1) 

The goal is to make PMMA conductive by addition of Au nanoparticles or nano-rods. The average size of 
Au nanoparticle available is 50 nm, while the Au nano-rods have diameter of 10 nm but length of 2 
microns.  Make your decision about what form of Au you would use based on optimum cost (lowest cost) 
of your composite.  

Problem 9. (1) 

Mo nanowires are grown by graphite step edge decoration technique3. Explain how many times diameter 
of Mo nanowire will increase if the growth time of the process is increased 100 times. 

 


