
Solid State Chemistry – CHM4627 – Spring 2019 
Study Guide – Suggested Topics - Exam 1 - Chapter 1 through section 1.5.4 

A periodic table will be given. Bring a calculator. 
 Describe the features of a solid as it pertains to chemistry and contrast that with molecules. 
 Describe the interactions of why ions pack together in solids. 
 Describe, identify, and draw various close packing schemes in two and three dimensions. 
 Identify differences between hexagonal and cubic close packed (hcp and ccp). 
 Know the types of centered cells and draw (A-centered, B-centered, C-centered) 
 Draw a primitive cubic cell 
 Draw a body centered cubic cell 
 Draw a face centered cubic unit cell and show how it is cubic close packed 
 Define the term polymorphic 
 Calculate the fraction of space, or packing efficiency, occupied by circles in two dimensions and 

spheres in three dimensions for different types of packing schemes. 
 Determine the mass of atoms in a unit cell. 
 Determine the volume of a unit cell. 
 Derive and use the density expression for a unit cell in terms of the formula (atomic) weight, Z, 

and unit cell dimensions. 
 Determine the radius of an atom from the unit cell type and density.  
 Determine the empirical formula from a given crystal structure 
 Identify the coordination number and name of coord. environment of atoms in a unit cell. 
 Define point symmetry, symmetry operations, symmetry elements and contrast each. 
 Describe differences between Schoenflies and Herman-Mauguin description 
 Know the symbols for each type of symmetry in both Schoenflies and Herman-Mauguin notation 
 Identify equivalent operations in Schoenflies & Herman-Mauguin notation (e.g. C2 is equiv. to 2) 
 Identify symmetry axes in a molecule, e.g. proper axes of rotation, Cn. 
 Identify mirror planes (horizontal, vertical, and dihedral) in a molecule 
 Identify a center of inversion in a molecule. 
 Identify an improper axis (rotation-reflection), Sn. Show an Sn in a tetrahedral geometry. 
 Identify the effects of a given Hermann-Mauguin inversion axis. Be able to draw a 1, 2, 3, 4, 6.      
 Describe a unit cell, site symmetry, lattice, basis, crystal structure. 
 Identify and draw a unit cell for a 2d figure.  Describe how a unit cell is selected. Identify which 

of the planar 2d lattices describes the unit cell. 
 Describe, name, and be able to draw each of the five types of planar 2d lattices. Be able to give 

the requirements for a, b, . 
 Describe and be able to sketch and identify translational symmetry elements 

o Glide planes - axial, diagonal, diamond  
o Screw axes - rotational order and translation distance 

 Identify the translation vector associated with glide planes and screw axes. 
 Describe allowed and unallowed symmetry elements in 3d space 
 Describe the names and features (e.g. lattice parameters and requirements) of the seven different 

crystal systems or classes  
Note: The list of topics is not exhaustive and there may be questions on a topic covered in lecture or 
the textbook that is not listed above. 


