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Taylor and Maclaurin Series

Putting together some ideas we have discussed, we can relate the power series we have talked about to
the Taylor polynomials we developed to approximate functions.

Definition of Taylor and Maclaurin Series

If a function fhas derivatives of all orders at x = c, then the series
- x—=c)"
(n) (_
Z [ n!
n=0

is called the Taylor series for f(x) at c. Moreover, if c = 0, then the series is the Maclaurin series for f.

- If a power series converges to f(x), the series must be a Taylor series.
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Commeon Maclaurin Series (MEMORIZE)
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Interval of Convergence:

— <Yy <o

—00 < x <00

—oo < x <o

-1<x<1

-1<x<1

* On page 682, there is an expanded table of power series that provide more common power series to be

familiar with.
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We can use this basic list to make find power/Maclaurin series simpler.

Example 1: Use the function f(x) = sin(xz)to form a Maclaurin Series and determine the interval of
convergence.
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Example 2: Find the Maclaurin Series for f(x) = cos+/x. What is the interval of convergence?
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Example 3: Find the power series for f(x) = x?e**. What is the interval of convergence?
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Example 4: Use the identity: sin? x to find the power series for f(x) = sin® x.
>(z X’-f X 5\1(\1)( - SVAX - S
Cosx = | = = + 7 T— + -
2! LA }
3 S 3 s
pN
st.}__;_(l") Q—Z_’OL_F_ -(K'§&+§‘,+....><X--;—“;+?,_—”
cos2x = |~ G4l 6! . 4 )
* L
. :XZ—‘;T—? +%+5L|+_>(\.Tl -
[ — LZK) _1_(&%3 ) 2 LUt 2 ra‘ - GY
lpc,ssl)a:l——— Y 6! =x-§5<+;gx+
_ ey _ 2" + (2;«)
T2 “+| ol
(o8 =1 2n
NV eeex o2t gyt 2% X ' = it—t)"“-l A
2 2! I G ' n= @) !
v =1\ nT nw=32 — 0o < X < o




AP Calculus BC Day 37.gwb - 7/9 - Mon Feb 27 2017 07:16:10

Example 6: Use a power series to approximate

with an error less )
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Multiplication and Division of Power Series
We can multiple and divided power series just like polynomials.

Example 7: Find the first three nonzero terms of each Maclaurin Series.

5
W, X \
4 1—-x = e- * ) =%
2, 3

3 3
N 3, X 200X
= |+ (%) + xl+§—f+>< D+ (x *3?*"‘*5)

s 2 3 2
‘:l"l'Z_X“‘E‘X +-—§7\




AP Calculus BC Day 37.gwb - 9/9 - Mon Feb 27 2017 07:16:22

S

KB s #X-r
b. tanx = S\"X _ X — =7 -|--—>5—5] "':;TJ""
CosSK 2 4
Y S SN S
=2\ o T

2 4 g
2 24 20




