
Solid State Chemistry – CHM 4627 
Homework 1 - Spring 2017 

Show all work and clearly explain answers.    
 
1) A square of circles in 2D has a packing efficiency of 78.5%.  Determine the packing 
efficiency for the close packed array of circles.  

a. Sketch a 2D close packed layer of circles containing at least 7 atoms 
b. Sketch the smallest unit cell 
c. Determine the area of a circle in terms of r 
d. Determine the area of the unit cell 
e. Determine the % packing efficiency 

 
  



2) In the description of the body-centered cubic unit cell the atom in the center has a 
coordination number of 8.  Prepare an extended diagram, using neighboring unit cells, of the 
body-centered space lattice and demonstrate the corner atom also has a coordination number of 
8. Download the software program VESTA (http://jp-minerals.org/vesta/en/).  
Navigate to the American Mineralogist Crystal Structure Database 
(http://rruff.geo.arizona.edu/AMS/amcsd.php). Perform a general search for “bcc”. Download 
the CIF file of a bcc structure of barium at 300 K. Open the CIF file in VESTA.  
 
Determine the bond distance between nearest neighbor Ba atoms. _________ 
 
Click edit bonds, add a new barium-barium bond with a maximum length of 4.4 Å. Prepare a ball 
and stick and polyhedral style of the crystal structure. Change the color (objects menu) and view 
as desired. Export a raster image of each of the two views. E-mail the two images.  
 
3) Sketch a body centered cubic unit cell and calculate the packing efficiency (Hint: the atoms 
touch along the body diagonal of the unit cell). How does the packing efficiency compare to a 
primitive cubic and a close packed structure?  
 
  



4) Given a face-centered cubic (fcc) arrangements of atoms in which the corner atoms are type A 
and the atoms at the face centers of type B, what is the empirical formula of the compound in 
terms of A and B? 
 

 
 
 
 
 
5) Gallium crystallizes in a simple primitive cubic lattice. Sketch the unit cell. Determine the 
number of atoms present in the unit cell.  The density of gallium is 5.904 g/cm3.  Determine a 
value for the atomic (metallic) radius of gallium. 
 


