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Learning Catalytics exercise: Here’s some space in case you need to do a quick calculation.

The Ratio Test

The Ratio Test takes advantage of what we know about geometric series and the Comparison
Test.
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Theorem. (Ratio Test) Let
∑
ak be a series with positive terms and let r = lim

k→∞

ak+1

ak
.

1. If 0 ≤ r < 1, then
∑
ak converges.

2. If r > 1, then
∑
ak diverges.

3. If r = 1, the test is inconclusive.
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Example. What happens when we apply the Ratio Test to a p-series?

The Root Test

Example.
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Theorem. (Root Test) Let
∑
ak be a series with positive terms and let

ρ = lim
k→∞

k
√
ak.

1. If 0 ≤ ρ < 1, then
∑
ak converges.

2. If ρ > 1, then
∑
ak diverges.

3. If ρ = 1, the test is inconclusive.
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