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1. Write down the expression for the Lennard-Jones potential. Provide a clear explanation of its
physical significance, and illustrate it with a well-labeled sketch. [5]

2. Using the Lennard-Jones potential, calculate the ratio of the cohesive energies of neon in the

bee and fee structures. The lattice sums for the bee structures are [5]
> pl =9.11418; > 'pf = 12.2533
J J
3. What is a phonon? Describe its physical significance and list some of its key properties. (5]

4. In a system with two atoms per primitive unit cell, how many phonon modes are present?
Explain the reasoning behind your answer. [5]

5. Define the following terms and explain their significance in solid-state physics: (i) Density of
states (DOS), (ii) Debye temperature and (iii) Fermi level.
[5]



