
Questions for Solid State Physics, set 1:
(Based on questions from Holgate and Hofmann)

Bonding:
1. Name two types of non-directional bonding.
2. What types of bonding are present in a graphite crystal?
3. Explain the shape of a typical interatomic potential.
4. The cohesive energy of a solid is 9 eV/atom. What does this tell you about the solid?

Crystal Structure:
5. For a cubic crystal lattice, what do the following represent?
(a) <111> (b) [010] (c) (111) (d) {100}
6. In Fig 2.13 in Hofmann, find a primitive unit cell, a non-primitive rectangular cell and the basis. 
7. What are typical crystal structures for metals and why?
8. Assuming iron (Fe) has a lattice parameter, a, of 0.287 nm, what is the atomic radius and
atomic density of an iron crystal?
9. Calculate the atomic density of a simple orthorhombic crystal with a = 1.046 nm,
b = 1.288 nm and c = 2.448 nm.

Diffraction / reciprocal lattice:
10. State the Bragg law. What do each of the terms represent?
11. How can you determine the structure of a crystal?
12. What is the relationship between the real and reciprocal space lattices? Find the reciprocal lattice 
for the three 2D cases of Fig 2.16 in Hofmann
13. The intensity of a diffracted beam is much greater from crystal A than from crystal B. If you 
ignored any potential differences in intensity due to crystal structure, what could you deduce about the 
individual atoms that make up crystals A and B?
14a. What types of radiation other than X-rays are commonly used to obtain diffraction patterns?
14b. What are the energies needed to perform crystal diffraction with these types of radiation?

From Hofmann:

Mechanical Properties:
1. Describe the strain-stress diagram for a ductile material
2. Define tensile and shear stress. In which units are they measured?
3. What is the relation between stress and strain in the region of proportionality?
4. Consider an aluminium wire with a length of 12 cm and a radius of 2 mm. How does the form 
change, if it is subjected to a tensile stress of 240 Mpa  in the wire direction? (Youngs modulus: 
69 Gpa,  Poisson ratio 0.35) 
5. What is the difference between elastic and plastic deformation? 
6. How long can a hanging steel wire be before it breaks under its own weight? (search for 
appropriate parameters on your own!)
7. What happens microscopically during the fracture process?


