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Exam #1

1.  Draw an SCC lattice and indicate the (111) plane.



























2.  Find the indices of the (110) plane in the cubic system using the primitive translation vectors of the FCC lattice.


3.  Describe the FCC lattice as a lattice plus basis using the SCC lattice with lattice constant, a. Give the primitive translation vectors and basis in vector notation.

























4.  Find the angle between the primitive translation vectors of the BCC lattice.


5.  Find the 1st and 2nd Brillouin Zones for a 1D lattice with lattice constant a. Sketch the lattice, the reciprocal lattice, and the BZ's.














6.   Given a 1D lattice consisting of identical atoms with alternate distances a/4 and 3a/4  between them:
a.  Sketch the lattice.
b.  Describe the system as a lattice with a 2-atom basis (give lattice and basis in vector notation).
c.  Find the reciprocal lattice in vector notation.
d.  Find the structure factor using f as the atomic form factor. 
e.  Find the zeroes of the structure factor.


7.  Given a lattice with translation vectors of a1 = 5.00 Å i ,and a2 = (4.00 Å i + 3.00 Å j), and a3 = (2.50 Å j + 6.00 Å k) find the volume of the cell.





















8.  a.  Describe the CsCl crystal as an SCC lattice plus basis. Give the primitive lattice vectors and the basis vectors using the lattice constant of 4.11 Å. Use vector notation. Assume that the Cl atom is in the center.
b.  Find the reciprocal lattice and express it in vector notation.
c. With atomic form factors, fCs and fCl, find the structure factor for the system. 






















9.  Identify the rare gases and the alkali metals on the periodic table.

10.  Explain briefly why the lattice energy of rare gas crystals is so low.






















11.  Calculate the cohesive energy of a KBr crystal, which forms in the NaCl crystal structure. Consider all relevant energies, including the Madelung energy.
