Physics 114 – Spring 2003 – Module 12

1. A monochromatic (all one frequency) beam of light excites hydrogen atoms in a glass tube.  Light of 10 different frequencies is observed to be emitted by the gas in the tube as the hydrogen atoms fall back to the ground state.  What is the energy of the photons in the incident monochromatic beam of light?

2. How many quantum states are available to electrons in the n=3 state of a multi-electron atom, according to Schroedinger's theory of the atom?

3. For a given light source, if the photoelectric effect is observed to occur for one metal, can you conclude that the effect will also be observed for a different metal under the same conditions?  Why or why not?

4. How would you expect the ionization energy of Ne to compare to Li? How about the radius? 

5. How would you expect the wavelength of the K( x-ray line for tungsten to compare to that for gold? Do you understand why Z-1 comes into the relevant equation? 

6. Calculate the binding energy/nucleon for 4He. Prove that it would require a net input of energy to transform 4He into (2) 2H nuclei. How much energy would it require? 

7. In terms of your health and assuming substances with similar activities (what is meant by activity?) … would it be better to (a) sit on a gamma source while drinking water laced with an alpha source or (b) sit on an alpha source while drinking water laced with a gamma source?? 

