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Problem 1) Molecular ( Point ) Symmetries
a) Give the point groups of the following 1) N2 , 2) anthracene , and 3) SF5Cl , and 4) rutile
( T iO2 )
b) Give the group operations of each of a)

Problem 2) Symmetry Reduction
Si has point symmetry m3m and GaAs 4̄3m
a) Which of these two is holosymmetric. Why?
b) Are the corresponding space groups symmorphic or non-symmorphic? Why?
c) How many elements ( and thus points on the stereogram ) do the point groups have ?

Problem 3) Symmetry of the Tetrahedron
a) What are the symmetries associated with a tetrahedron ( tetraheral molecule); a regular
octahedron (octahedral bonding).
b) How many ”classes” does each have. In terms of symmetry, why are classes significant?
Along with the icosahedron and the dodecahedron these two and the cube constitute the
five regular polyhedra.

Problem 4) Representation of Point symmetries with the steroegraphic projection
a) For the following steorogram.



a) Give the symmetry operations
b) Which group does it belong to.
c) Do all crystals with this symmetry have a center of inversion.
d) Is that crystal symmorphic or non-symmorphic.
e) If non-symmorphic state why?

Problem 5 ) Unit Cells

A primitive unit cell has a=5.00, b=6.00, c= 7.00
o

A and α = β = γ = 90% . A new unit
cell is chosen with edges defined by the vectors ( 3, 1, 0); (1,2,0); and (0,0,1).
a) What is the volume of the origional cell?
b) Calculate the lengths of the three edges and the three angles of the new unit cell.
c) Calculate the volume of the new unit cell.
d) How many lattice points does the new cell contain?

Problem 6) The carbon atoms on a sheet of graphite (graphene) are arranged in a hexagonal
pattern. The interaction of the different layers is about 1/200 ’th of the interactions involved
in the layer. Thus it is considered an ideal 2-d periodic structure. If the distance between
neighboring carbon atoms is ao ( ≈ 1.36Å )
a) What are the lattice vectors?
b) Obtain the reciprocal lattice vectors.
c) Show the Brillouin zone.


