MATH 126 A/R — 24 October 2025

LAST TIME: If we have a fuaction f(x) and we waoat
a  pouwer series Hat Converges + H")/
L) = Co X + X 4 CgX + Cyx 4 ecentered ot x=0
_ #

Heen we need c.= =

MACLAURIN SERIES FoR f(x):

“ 2 1y »0 ( n
oy « #lo)x + T E05, £20 o, 5 ED)

ND*‘e {'Lo',' 'Hh's Series IS cen{’erd a'[’ x=0.

Tf He series were instead centered ot x=a, it would be a

oo, [(»)
TAyLoR SkRiEs: 51 (!a) (c-a)’

Aco n

IMPORTANT EXAMPLES:
Values of % thot. make
Function Maclavr®  Series the series equal £x)
[
‘||T9? 1+ )(.+’Xz+’xg+ e = %X" 41<x<1l
3 s ? oo ’XZA-.( _
archon (%) x- %+ - S0 G Lexel
| 6 b1 n n
XX X X o X _
3 s ? q ne|
. X x X X n X
sin (¥) x- &+ 5wt A = 2 Gy el
2 2 9 o0 "
oX Lax ¢ v e Eens X all x
2 3 < s o x"
X -
hlw)  x-FeRoLeLo Zardt texst
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Taylor and Maclaurin Series

1. Find the sum of each series. (All the series converge and NONE of them are geomet-

ric.)
" 2
a — = < Hint: Look back
( ) Z “ and fortth boeotweearfthis
page and the board.
LMo\cladr\n Series “R)r e with x=2
(b) 1+ (n3)+ &t 4 i L Gl =oM% = 3

Q‘Maclaur;n series for ex \,.\l"H« 7‘=|"(33-

© n9n 2n o (—-l)n 3-, '\ o 20 3" (3 (§r_r_) )
Z 4n - "Z_:_o (2")1_ (2) Z( 7_) Cos{™2) = O 3sztit2h;t9:32

n=
1\ ! Y:t’&{”)
Moclavein series for c-s('x) /
with }(:_:%L1 . ;'r . Zl',,.

Logan: OK! All we have to do is take the derivative of f(z) over and over and over
repeatedly forever, and then plug in « = 0 each step along the way.

2. Renita: I really want to find the Maclaurin series for f(z) = 22 cos (2?).

Group chat: Why Logan’s strategy a very bad idea?
We would need 4o vse both 'I'/\g Praddcf‘ rale  and the chain  rule,

which wou‘A v CH)’ Make 'H\LS& der\la'h-/éS \je(/ wmphca"’eJ

Renita: I have a faster way, Logan! Instead, let’s use the Maclaurin series we already
know:

cos(x)

10
,35 |

Logan: Oh...we can do this in two steps! First, we will do the cos(z?) piece:

Group chat: What did Logan just do? What’s the next step towards finding the
series for f(z) = 2% cos (2?)?

2 2 s -\ A Yn ) __\" Yn _,2 0 (_ly‘ ,thu»z
Koosl) = Z(l)(z:;f. °Z (‘(ﬁyf‘*; 2!
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d?.‘pll\iHOI\ b'F No-re.. 11\3

Mat.\aurm Series oo(,FF.‘c.le,d- OF

3. Macie: Hey Logan, I am so happy we just found the Maclaurin seties for f(z) = ™ in the
22 cos(z?). Maclavrin series
o A2 eo, (0 £(o)
0 =
D D= E R s st e o2

n=0 =o

Logan: Cool! I have another problem now. I want to find both f17(0) and f1%(0).
Renita: Well, you definitely do NOT want to take the derivative of f(z) 17 or 18
times.

Group chat: Why did Renita say this?
Ta‘(,‘nj lg AU;\Iﬂl*—l‘U&S \/5;/:3

woold  be very Massy!

the Prooldb?(' flA{L ond  chain rule

Macie: I agree. The information I want is hidden in the Maclaurin Series!
Group chat: How can you use the Maclaurin Series for f(x) = 2? cos (z?) to find
f(17 ( ) and f (18) ( ) n=0  n= L n—lzo i( n:lt;

N 2 2) X Pal _ X 4 X .

> Kces(x)= x*- T 3 g

We dodd+ 4. In statistics, the function e comes up as part of the “normal distribution.”

do this )
in class (a) Group Discussion: Why is finding / e~ dr difficult?
0 2
We doa't have on antiderivative 'Fﬂ‘fm)la q%,- ex.
Nore of our }n+ejraf?on fachn?{ues work for this ]Nl—cj ral.

(b) Find the Maclaurin Series for e~ < Hint: Substitution

Start  with Hee, Mac lavria  serieg fr e°:

e
2R

A=o
2 oe, (_ 2\N oo R 2a
e 5 it o ot G- Sk
nz=0 nzo

1
(¢) Find an approximation for / e " dz.
0

t
-%

Use @ ,OarJfM( com of the Maclawrin  series fr €

2
Fbr examp\e, f‘F we use ‘He Maclaur.} Pofynom;a' 'ﬁr e'" \.\)H’k Jﬂree 6’

c—
e,
xN
N
Y
\\
4 -—
YammnS
.—A
\
X ~
+
w|R
\
w|®
~—
[N
x

|
This s close H the exact valve Le'xtlx = O.7468...
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