CHEM105 Quiz, Electromagnetic Radiation

Please show all work to receive any credit

1. Pure silicon is the material used in microprocessors and memory chips.  The electron energy levels of solid silicon consists of a low energy “valence band” of very closely spaced energy levels that are completely filled with electrons and a second band, the conduction band, with a series of closely spaced energy levels that are all vacant.  The energy gap between the valence and conduction bands, the “band gap,” for solid silicon is 1.1 electron volts (eV).  One electron volt corresponds to the kinetic energy acquired by an electron as it is accelerated across a 1 Volt potential; 1 eV = 1.602 x 10-19 Joules.  

a. Calculate the range of wavelengths of light, in units of nm, that have sufficient energy to promote an electron in silicon from the valence to the conduction band.

b. Draw an energy diagram clearly showing what occurs with one of these high energy photons is absorbed by solid silicon.

2. Calculate the energy of a mole of photons of UV-B light.  Clearly show the wavelength of UV-B radiation that you are using in your calculation.

3. Determine the frequency of light that is emitted from a hydrogen atom electron as it falls from the 5th energy level to the 2nd energy level.  The value of the Rydberg constant is 2.18 x 10-18 J.
4. On Monday, August 29, 2005, a National Academy of Science Panel, in a Congressionally directed review of the Army’s chemical agent monitoring program to support nerve gas incineration, recommended that infrared spectrometry may play an important role in monitoring accidental releases of chemical agents.  Explain how infrared radiation at specific frequencies that nerve agents absorb would be expected to affect nerve agent molecules (i.e. where would the energy go?).
