Calculus II Section 4-9: Absolute Convergence and Divergence

Question 8
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(a) Simplify the ratio of consecutive absolute terms.
(b) Apply the Ratio Test and classify convergence.

(c) Explain the effect of the doubled factorial.
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Calculus II Section 4-9: Absolute Convergence and Divergence

Question 8 — Solution

Step 1: Form the absolute ratio.
For b, = n!/(2n)!,

bor1  (n+1)! (2n)! n+1 1

b (2n+2) nl  2n+2)2n+1) 202n+1)
Step 2: Apply the Ratio Test.

The ratio tends to 0 < 1, so Y _ b, converges. Hence the original series converges absolutely.

Step 3: Interpret.

Each step in (2n)! introduces two new denominator factors but only one new numerator factor. This
drives the ratio rapidly to zero.
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