
Calculus II Section 4-15: Power Series and Functions

Question 3

Differentiate the geometric series term by term to find a power series for 1/(1 − x)2. Reindex it in
powers xn and state its full interval of convergence.
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Calculus II Section 4-15: Power Series and Functions

Question 3 – Solution

Step 1: Begin inside the radius.

For |x| < 1,
1

1− x
=

∞∑
n=0

xn.

A power series may be differentiated term by term at every point strictly inside its radius.

Step 2: Differentiate.

d

dx
(1− x)−1 = (1− x)−2 =

∞∑
n=1

nxn−1.

Let k = n− 1:
1

(1− x)2
=

∞∑
k=0

(k + 1)xk .

Step 3: Check the boundary.

Differentiation preserves the radius R = 1, but endpoints must be retested. At x = 1 the terms are
k + 1; at x = −1 their magnitudes are k + 1. Neither tends to zero.

Conclusion.

The interval is (−1, 1) .
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