
 

 

Physics 558: Introduction to Solid State Physics 
Spring 2013 

Instructor: Tony Dinsmore 
 

Homework Assignment #1 
Due in class on Thursday, January 31, 2013 
 
0. Read Ch. 1-2 of Sidebottom 
 
1. Calculate the exact value and approximate numerical value of the maximum packing fraction of spheres 

for these two structures.  (Derive your answer, don’t just write it down.) “Packing fraction” is the 
fraction of volume taken up by spheres.  You can obtain your answer by considering a single unit cell. 

 a) a face-centered cubic (FCC) lattice. 
 b) a hexagonal close-packed (HCP) lattice.  For this one, justify your choice for the c-parameter length. 
 
2. Calculate the exact value and approximate numerical value of the maximum packing fraction of spheres 

for these two structures.  (Derive your answer, don’t just write it down.) 
 a) a body-centered cubic (BCC) lattice. 
 b) a diamond lattice. 
 
3. Sketch the following planes and directions in a cubic unit cell.  Please be sure to label things clearly. 
 a) (122) and [122] 
 b) (112) and [112]  
 c) What is the angle between (122) and [122]?  Please derive your answer, rather than simply stating it. 
 
 
4. Table 3 in Ch. 1 of Kittel’s book lists crystal structures and lattice parameters of the elements in their 

common form.  (Note that the lattice parameter for FCC and BCC are based on a cubic unit cell.)   
(I gave you a copy of this table in class and will post it online) 
a) Using only the structural data in Table 3, calculate the closest distance between the centers of  atoms 
in Cr. 
b) Using only the structural data in Table 3, calculate the closest distance between the centers of atoms 
in Ni. 

 
5) Sidebottom, Chapter 2 Exercise 2.1: Radial distribution function of an ideal gas. 
   
6) Sidebottom, Chapter 2 Exercise 2.2: Measuring g(r) from an image. 
 




