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Problem 1 (CNT Fabrication) 
Describe two methods of making carbon nanotubes?  You may “google” the methods to help 
summarizing your descriptions.  Please limit yourself to no more than 0.5-page per description and 
draw a simple figure to illustrate each method. 
 
Problem 2 (CNT Resonator) 
A carbon nanotube is suspended between two contacts as shown below (W in the figure is 1.0 µm.  
Figure is from Sazonova et al., Nature 431, 284 - 287 2004)  

 
(a) design a process flow to make this set up (you can either come up your own process or 

take a look at the original paper to see how they did it) 
(b) What is the mechanical resonance frequency of the nanotube?  Consider that the diameter, 

D, of the carbon nanotube is 1.3 nm, the density is 1300 kg/m3, the length is 1µm, and the 
Young’s Modulus, E, is 1.2 TPa.  You will need to know that the moment of the cross-
sectional area of the carbon nanotube about the neutral axis is I = (πd4/64) 

(c) Compare this resonance frequency with that of one suspended single-crystal silicon beam 
that is 7.7µm in length, 330nm in width, and 800nm in height. 

(d) What do the first four resonance modes of the suspended carbon nanotube look like?  
Sketch a drawing of these modes. 

 
Problem 3 (CNT Applications) 
We discussed one possible sensing application for CNT in paper 3. You are asked to search and 
find two other potential applications for (1) CNT sensors, (2) CNT applications in biomedical 
areas.  Please limit yourself to no more than 0.5-page per application and draw a simple figure to 
illustrate each application and state WHY CNT would be an excellent candidate for that particular 
application. 
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