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21 October 2019

1. Write 0.393939 as a geometric series. Then find the sum of this geometric series as a ratio of
integers (i.e., a fraction with integer numertor and integer denominator).

2. Does
∞�

n=1

x−3/2 converge or diverge? (Hint : integral test!)
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Taylor Series

So far, we have found power series that converge to functions such as

1

1− x
,

1

1− 3x
,

4

1− x2
, and

1

(1− x)2
.

Can we pick any function f(x) and find a power series that converges to it?

1. Let’s try f(x) = sin(x). We want to find numbers c0, c1, c2, c3, . . . such that

sin(x) = c0 + c1x+ c2x
2 + c3x

3 + · · · (∗)

(a) Set x = 0 in equation (∗). What does this tell you about the value of c0?

(b) Write down the derivative of equation (∗). Then set x = 0. Does this tell you the
value of c1?

(c) Now write down the second derivative of equation (∗). Then set x = 0. What do you
find?

(d) How can you find the value of c3?

(e) How can you find the value of c4? How about c5? � Do you see a
pattern?

(f) Conjecture: How would you find the value of cn?



2. Let’s figure out the general formula for the coefficients of a power series (centered at 0) that
converges to a function f(x). Suppose we want:

f(x) = c0 + c1x+ c2x
2 + c3x

3 + · · ·

(a) How can you find c0 in terms of f(x)? How about c1? ...c2?

(b) I just heard somebody say, “If you take the derivative n times, every power of x lower
than n disappears!” Do you agree with this statement? Does this help you find the
value of cn?

(c) Complete the following sentence:

If f(x) = c0 + c1x+ c2x
2 + c3x

3 + c4x
4 + · · · , then cn =

3. Fill in the following chart (quickly) for f(x) = ex.

n nth derivative of f(x) evaluated at x = 0

0 ex 1

1

2

3

4

5

6

7

8

What power series converges to ex? What is the radius of convergence?



4. The previous problems have only considered power series centered at x = 0. What if we
want a power series centered at x = a? That is,

f(x) =

∞�

n=0

cn(x− a)n

Discuss with your table partners: What would the formula for cn look like in this case?

Let f be a function, all of whose derivatives exist at x = a. The Taylor series for f
centered at x = a is the series defined by:

In the special case where a = 0, the Taylor series is called the Maclaurin series for f .

5. Find the Taylor series for f(x) = ln(x) centered at x = 1. What is its interval of conver-
gence?

6. Find the Maclaurin series for f(x) = sin(2x). � Can you think of
two different ways to
do this?


