
Dec. 5th: 11.10 : Taylor and Maclaurin Series

Warm-up
Fill in as much of the following table as you can:

Function Maclaurin Series Radius of Convergence

1

1− x

1

(1− x)2

ln(x+ 1)

arctan(x)

ex

sinx

In-Class Exercises

Taylor’s Inequality. If |f (N+1)(x)| ≤ M for |x − c| ≤ r, then the remainder RN (x) of the Taylor Series
satisfies the inequality

|f(x)− TN (x)| = |RN (x)| ≤ M

(N + 1)!
|x− c|N+1

for all |x− c| ≤ r.

1. Show that ex =
∞∑
n=0

xn

n!
for all x.



2. Show that sinx =
∞∑
n=0

(−1)nx2n+1

(2n+ 1)!
for all x.

3. Find the Maclaurin series for cosx.

4. (Clicker) Find the Taylor series for ln(2x2 + 1) with center 0.

a.
∞∑
n=0

(−1)n2n+1x2n+2

n+ 1

b.
∞∑
n=0

(−1)n2n+1x2n+2

2n+ 1

c.
∞∑
n=0

(−1)n2nx2n+1

n+ 1

d.
∞∑
n=0

2n+1x2n+1

n+ 1

5. Find the first four nonzero terms of the Maclaurin series for ex sinx.


