
Calculus II Section 4-10: Ratio Test

Question 5

Use the Ratio Test, without Stirling’s formula, to determine whether
∞∑
n=1

n!

nn
converges or diverges.

Show all algebra used to find the ratio limit.
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Calculus II Section 4-10: Ratio Test

Question 5 – Solution

Step 1: Form and simplify the ratio.
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n
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.

Step 2: Use the standard exponential limit.

Since (1 + 1/n)n → e,

L = lim
n→∞

(
1 +

1

n

)−n

= e−1 < 1.

Conclusion.

The series converges. This gives the decisive geometric-rate factor 1/e directly, without an asymptotic
formula for n!.
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