
Reading Questions 7

reading: Section 9.5 : Example 3

1. The ratio test can be used to determine where a power series converges.

2. The series 1 + x+ x2

2! +
x3

3! + · · ·+ xn

n! + · · · converges to ex.

3. What does the variable R represent in the example?

Section 9.5 Power Series and Interval of Convergence
(Part 1)

Power Series and Interval of Convergence

Definition: power series

A power series about the real number a is of the form

∞∑
n=0

Cn(x− a)n = C0 + C1(x− a) + C2(x− a)2 + · · · .

P 1. Use
∑

notation to write the series

1

2
x+

1

22 · 2!
x2 +

1

23 · 3!
x3 + · · · .

State Cn and a.

P 2. Find the interval of convergence for the power series
∞∑

n=0
(x+1

2 )n.

Radius of Convergence

Theorem: radius of convergence

Consider the series
∞∑

n=0
Cn(x−a)n where R is the radius of convergence and an = Cn(x−a)n.

Then

1. If lim
n→∞

|an+1

an
| is infinite then R = 0.

2. If lim
n→∞

|an+1

an
| = 0 then R = ∞.

3. If lim
n→∞

|an+1

an
| = K|x− a| where K is a positive number then R = 1

K .

P 3. Determine the radius of convergence of the series

(x− 1)

2
− (x− 1)2

2 · 22
+

(x− 1)3

3 · 23
− (x− 1)4

4 · 24
+ · · ·+ (−1)n

(x− 1)n

n · 2n
+ · · · .

State a and Cn and an.

P 4. When the series is not geometric, to determine the interval of convergence you must deter-
mine if the series converges at the endpoints. Determine the radius and interval of convergence

of the series
∞∑

n=0
n3xn.



P 5. Determine the interval of convergence of the series
∞∑

n=0

x2n+1

n! .
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