
Math 132 - December 5, 2016

Section 11.10: Taylor Series

• Taylor Series

f(x) =

∞∑
n=0

cn(x− a)n where cn =
f (n)(a)

n!
.

• Question: If f(x) = Tn(x) + Rn(x) then how big is
Rn(x)?

If |f (n+1)(x)| ≤M for |x− a| ≤ d then

|Rn(x)| ≤ M

(n + 1)!
|x− a|n+1 for |x− a| ≤ d

Warm-up Problems

1. Clicker The degree 4 Taylor polynomial for ex is T4 = 1 + x + 1
2x

2 + 1
6x

3 + 1
24x

4. We can plug in a x = 2:

T4(2) = 7.0

Without using a calculator to compute e2, how close is this number to e2?

(a) 0.5 (b) 1 (c) 2 (d) 3 (e) 4

Class Problems

2. The degree 2 Taylor polynomial for cosx centered at 0 is T2(x) = 1− x2

2! .
Find an estimate for the maximum error (given by remainder theorem) for |R2(0.2)| = | cos(0.2)− T2(0.2)|.

3. Let f(x) =
√
x

(a) Find the Taylor series centered at 4 for
√
x. Write out at least to the degree 3 terms.

(b) Use T2(x) to approximate
√

4.03.

(c) Estimate the error, R2(4.03), for T2(4.03).

4. Use multiplication of power series to find a power series for ex sinx.

5. Use division of power series to find a power series for sin x
x .
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