
Statistical Mechanics 2011–12
Exercise on series expansions

This exercise sheet is for anyone who would like to practice expanding func-
tions into power series.

Derive the following expansions for x ≪ 1:
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2. log(1 + 2 coshx) = log 3 +
x2
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− x4

36
+O(x6) .

3. 2ex+2x2 − e2x+2x2
= 1 + x2 +O(x4) .

Derive the following expansion for x ≫ 1:

1.
√

1− 2e−x + 11e−2x = 1− e−x + 5e−2x +O(e−3x) .
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