Homework05
Harris Ch 9a Molecules and Classifications of Solids

1.
Make a sketch of the basic unit cell for:

	Simple cubic


	Face-centered cubic



	Body-centered cubic


	Hexagonal close-packed


2.  Crystalline Solids.
Classify each of the items below as

C=covalent solid
I=ionic solid

Met=metallic solid
Mole=molecular solid

____ C in diamond crystal

____ NaCl

____ Fe

____ solid H2O
____network of strong, directional interatomic bonds make the solid hard.
____ high melting point

____ poor electrical conductors because all valence electrons are locked into 
bonds between adjacent atoms

____ hard because strong ionic bonds.

____ high melting point

____ elements and compounds with leftover “binding electrons” which are 
relatively free to roam throughout the material.

____ solid composed of a collection of independent molecules, which are only 
weakly attracted to one another.

____ low melting point

3.  Molecular nitrogen.     Diatomic nitrogen has an effective spring constant of 2300 N/m and a bond length of ro = 0.l1 nm, and a dissociation energy of Do ~756 eV.  Find:

a) the moment of inertia (in units of kg m2 )
b) the factor 
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 .  Express the value in eV.

c) the energy spacing between vibrational excited states.  Express the value in eV.

d) the zero-point energy (i.e., the energy of the v = 0 ground state).

e)  the depth of the binding potential, defined as De = Do + (zero-pt nrg).

4.  Morse potential




w3.wikipedia.org/Morse_potential
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The Morse potential, named after physicist Philip M. Morse, is a convenient model for the potential energy of a diatomic molecule in a given electronic state. It is a better approximation for the vibrational structure of a molecule than the quantum harmonic oscillator
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Where De is the depth of the well, ro is the equilibrium separation, and ‘a’ is an additional parameter related to the strength of the bond.  Notice the brackets [ ] are squared.  Note that (r-ro) corresponds to the displacement from the equilibrium separation.
From math, we know that any reasonable function can be expanded in a Taylor series about a point (in this case the equilibrium separation):
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where expressions for the 0th , 1st, and 2nd order terms have been written out.

a)  show the 1st order term is zero

b)  find an expression for the ‘spring constant’ in terms of De, a, and ro .

c) using values from the previous problem, estimate the value of the parameter ‘a’.
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