
Nov. 16th: 11.6 : The Ratio and Root Tests

11.6: Warm-Up

1. Let
∞∑
n=0

arn be a geometric series. Note that an = arn.

a. Compute lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣

b. Compute lim
n→∞

|an|
1
n

In-Class Exercises

The Ratio Test. Let
∑

an be a series. Then

i. If lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ < 1, then the series
∑

an converges absolutely.

ii. If lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ > 1, then the series
∑

an diverges.

iii. If lim
n→∞

∣∣∣∣an+1

an

∣∣∣∣ = 1, then the Ratio Test is inconclusive.

1. Use the Ratio Test to determine whether
∞∑
n=1

3n

n!
converges or diverges.

2. (Clicker) Using the Ratio Test, determine which of the following series converge.

I.
∞∑
n=2

(n!)3

(3n)!
II.

∞∑
n=1

10n

2n2

a. Neither of them.

b. I only

c. II only

d. I and II



The Root Test. Let
∑

an be a series. Then

i. If lim
n→∞

|an|
1
n < 1, then the series

∑
an converges absolutely.

ii. If lim
n→∞

|an|
1
n > 1, then the series

∑
an diverges.

iii. If lim
n→∞

|an|
1
n = 1, then the Root Test is inconclusive.

3. Use the Root Test to determine whether
∞∑
n=1

(
n

2n+ 1

)n

converges or diverges.

4. (Clicker) Using the Root Test, determine which of the following series converge.

I.
∞∑
n=2

(arctan(n))n II.
∞∑
n=1

(
1 +

1

n

)−n2

a. Neither of them.

b. I only

c. II only

d. I and II


