050408 Quiz 2 Polymer Properties
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a) Show that the geometric progression rule is correct. Zak =—

- l-«

k=0

Then use this rule to show that a chain that does not backtrack (short range interaction) is
Gaussian.

b) What is the difference between the persistence length, the Kuhn step length, the bond length
and the statistical segment length (effective bond length)? How do these lengths relate to the
characteristic ratio, C., of Flory?

¢) What is the partition function, Z? How does it relate to the probability of a system having a
particular configuration of sites or elements? (Define a configuration, a system, a site or element
and a state of a site.)

d) Sketch a Neumann projection for butane and show the trans, gauche+ and gauche-
configurations. Plot the molecular energy versus bond rotational angle for butane based on the
Neumann projection. Show that pentane contains two butane configurations.

e) For polyethylene each pair of mer units provides a pentane like structure. Sketch the Ising
model for a magnetic material with 9 elements in 2D space with up and down spins and indicate
the relationship between the polyethylene chain and the Ising model. Show how, in both cases,
binary interaction of neighboring sites can be used to calculate the partition function.
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