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1.1 (a)

The partition function represents the number of accessible states, which is proportional to the prob-
ability of that state. Therefore:
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with the proportionality constant determined by the requirement that fooo P(R) d*R=1. Then
we can calculate:
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1.2 (b)
P(R)d*R = P(R)4nR? = P(R)dR
P(R) = 47R*P(R)

The most probable end-to-end distance will be the one that maximizes P(R):
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1.3 (o)

The dimensions of U must be the dimensions of pressure. The introduction of the excluded volume
leads to a new “effective radius”:
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1.4 ()

We make the same calculation as in part (b), but now with the full free energy. We get a polynomial
of order 5, set equal to 0. It’s quite hard to find the roots of that polynomial exactly. However, we
can assume that if v is small, the result should not be far from the one we obtained in part (b). So
we assume that and linearize the equation in the small difference between the new answer and the
old answer. We get the result:

2N 3v

R~\\/—0b—

3 167h?

What I don’t like about these results is that the problem says “you should get a different N-

dependence than in part (b)”, while here, in the leading order, we have the same dependence.
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