1. Look up at least three important properties involving elements from the 10 classes discussed in the periodic table of elements. 
2. How many radial and angular nodes do the 1s,2s,2p,3p,3d,4d 4f,5f atomic wave functions have and why are the 3d states in 3d transition metal compounds and the 4f states in rare earths so special. 

3. Why would you expect a lattice of H atoms with a lattice constant of say 5 Angstroms to be an electrical insulator? What basic magnetic properties would it have? and how large would the conductivity gap be approximately.  

4. Derive the tight binding wave functions and dispersion relation E(k) for a simple cubic lattice of H atoms in the tight binding approximation assuming orthogonal orbitals on neighboring sites. i.e. U=0 nn hoping =t. 

5. What would the two particle density of states look like in terms of the one particle density of states in the limit of zero coulomb interactions. ( self convolution of the single particle density of states)

6. For a d band with a concentration of d electrons per atom of c and assuming a perfect degeneracy of the 10 d states per atom calculate the probability that an atom has m electrons on it assuming a non interacting one electron tight binding band approach. 

7. How large would the energy differences of the states with m electrons on an atom be if U is equal to say 10 eV. i.e. calculate the energy as a function of the occupation m

8. What would you conclude concerning  the peakedness of the probability  distribution with m if U >> W? in a proper treatment as compared to the band theory approach? 

