Note on problem solving.

A handy way to calculate photon energies and wavelengths is as follows: We know 

E = hc/lambda and  = hc/E 

for photons. The quantity hc may be expressed as 1240 eV-nm. Thus, a 2.0-eV photon as a wavelength 

lambda = (1240 eV-nm)/(2.0 eV) = 620 nm 

A 1.4-nm x-ray has an energy of 

E = (1240 eV-nm)/(1.4 nm) = 886 eV 

This avoids the messy and cumbersome use of exponents when using Joules. 

1. (A) Looking at Figure 42-1, find the energy of a photon emitted from an n = 2 to n = 1 transition, expressing the answer in eV. Now find the wavelength. Is this photon in the infrared, the visible, or the ultraviolet part of the spectrum? ( 122 nm ) 
(B) Photons emitted from the Balmer series of hydrogen are due to transitions of n values 3 to 2, 4 to 2, 5 to 2, and so on. Draw arrows on the diagram below, representing the first three transitions of this series. 


Now find the energy and wavelength of photons emitted from these three transitions. Express all energies in eV and all wavelengths in nm. DO NOT use the formula in the middle of page 391; just use the energy differences! If you ever have a chance to view emission from a hydrogen discharge tube, you will see a red line, a blue-green line, and a deep blue line, among others. Which of the transitions you have analyzed corresponds to each of these colors? 

