Microelectronics 2306

Tutorial 2
1. Calculate the resistance of a copper wire 100km long and 2 mm in diameter, knowing that the resistivity of copper is 15.7 nΩm. What are the values of conductivity and conductance of the copper wire?
2. In the above example, if the electron drift mobility is 3.2×10-3 m2V-1s-1, calculate the concentration of the conduction electrons in copper.
3. Calculate the value of kT at room temperature: 


k = 1.3806×10-23JK-1 is the Boltzmann's constant 


T = 300K is the room temperature in Kelvin
4. Given speed of light c = 3×108 ms-1 and Plank's constant h = 6.626×10-34 Js, calculate the energy (in J and in eV) associated with a photon of blue light (λ = 450nm) and that of X-ray (λ = 0.15nm).
5. Using the formula 
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 where m = 9.11×10-31 kg is the electron mass i free space, e = 1.6×10-19 Coul is the electron charge, Z is the atomic number, n is the principle quantum number, ε0 = 8.854×10-12 Fm-1 is the permittivity of free space, and h = 6.626×10-34Js is the Plank's constant, determine the ionization energy of the hydrogen atom En where Z = 1 for the hydrogen atom. ( This is the amount of energy required to remove the electron from the lowest energy level n = 1 to infinity).
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