M1M1: Problem Sheet 2: SOLUTIONS

Series expansions and limits

1. The series expansion for exp(z) is
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Collecting the even powers gives the following series expansion of cosh(x)
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Therefore, using the geometric series,

333 l‘s
tanh(z) = (;c+§+§+ )(1—X+X2—X3+X4+...)

3 2b 2 xt b x* oz
= .’L'+§+5—+ l1- - —— et =+ —=+..

21 4l 6! 4 4!

3. Let

so that

T
- — 4+ ...



Then, by definition of tanh(y),
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(b) sin(xz + 1) = cos(1) sin(x) + sin(1) cos(z)
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where
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Therefore
log(1 + exp(z)) = log(2 + X)
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(f) Let = m + e. Then limit becomes
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(h) Let = 1 + €. Then the limit becomes
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(i) Let x = 2 + €. Then the limit becomes
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6. Let x = log(1/t). Then exp(x) = 1/t, so exp(—ax) = t*. Therefore
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(b) Let z =1 +e¢. Then
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