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1. Determine whether the following series converge conditionally, converge abso-
lutely, or diverge. State and justify all tests you use.

(a)
∞∑
k=1

1

ksin(p)

sin(p) ≤ 1, so the series diverges by p-series.

(b)
∞∑
k=0

1

1000

Diverges by Divergence Test.
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e
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Converges absolutely by Root Test.

(d)
∞∑
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)
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)
=
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So, the series converges absolutely (to ln 2).
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∞∑
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Diverges by Root Test.

(f)
∞∑
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)
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Converges absolutely by Direct Comparison Test to p-series.

(g)
∞∑
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k
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)
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Diverges by Divergence Test.

(h)
∞∑
k=1
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kπ + 1

∞∑
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kπ + 1
≥

∞∑
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2kπ
=
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2
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Diverges by Direct Comparison Test to p-series.

2. Find the Maclaurin series of πx.

f (k)(x) = πx (ln π)k .

f (k)(0) = (ln π)k .

πx ≈
∞∑
k=0

(ln π)k

k!
xk.


