PHY 243 – Chapter 2 Homework Problems

1. Calculate the number of atoms and the number of electrons there are in a cubic centimeter of pure gold, given that the density is 19.3 g/cm3 and the atomic mass is 196.97 amu.
2. Calculate the number of atoms of hydrogen and oxygen and the total number of electrons there are in a cubic centimeter of water, given that the density of water is 1.0 g/cm3 and the atomic mass of hydrogen is 1.0079 amu and that of oxygen is 15.9994 amu.
3. What is the orbital velocity of the electron in the ground state of a hydrogen atom? What is the velocity as a fraction of the speed of light?

4. What are the densities of a Pb-208 and He-4 nucleus? Compare these to the known densities of the elements lead and helium at STP.

5. What is the difference in mass between a carbon atom and the sum of the masses of its constituents? Express the answer in mass as well as energy equivalent units.

6. The first ionization potential for an aluminum atom is 5.986 eV. 
a. What is the longest wavelength of a photon that can successfully ionize an aluminum atom? 

b. What would be the minimum velocity that a free electron could have before it could ionize an aluminum atom?









