AP Calculus BC — Study Guide: Unit 7 — Infinite Series

Series convergence tests:
For each, state procedure (and conditions for use)
result for convergence, result for divergence...

nth-term test

Geometric series

p-series

Alternating series test

Alternating Series are absolutely convergent if...

Alternating Series are conditionally convergent if...

Error of truncated Alternating Series...

Series convergence tests:

nth term test
lima, #0 [diverges]

n—o

(cannot be used to show convergence)

Geometric series
00
form: Zar”
n=0
|r| <1 [converges]

|r| >1 [diverges]

p-series
<
form: ;n_"
p>1 [converges]

0<p<i [diverges]

Alternating series test

0

Sorm: Z:(—l)"_1 a,

n=l1
1)lima, =0 and
2)a,,<a, [converges|

if either not met, inconclusive

i (-1 an‘ converges

n=l1

(by theorem, i:(—l)”il a, also convergesJ

n=l1

i:‘(—l)"i1 aﬂ‘ diverges but i:(—l)"f1 a, converges

n=1 n=1

|error| < |1st neglected term|



Integral test

Root test

Ratio test

Direct Comparison

Limit Comparison

00 00
if 0<a,, <a,,, and Zanew converges, then Za

Integral test

evaluate T f (x) dx

if integral converges, series converges

if integral diverges, series diverges

Root test

i'(/a <1 [converges]
n=1

im >1or o [diverges]
n=1

Ratio test

: an+1
lim <1 [converges]
n—>0 a

n

. an+1 .
lim >1or o [dlverges]
n—x0 an

Direct Comparison

Limit Comparison

. Ay . ..
If im—=%>0 (a finite, positive number)
Hn—>0 anew

then series are'linked' so...

0 o0
If Zam converges, then Zam.g converges

n=1 n=1

If Zaw diverges, then Zaw_g diverges
n=1

n=1

Jorm: ian a,=f(n) f(n)terms positive and decreasing
n=l1

g CONVErges
n=l1 n=l1
00 00

fO0<a,,<a,, and Zaw diverges, then Zao”.g diverges
n=1 n=l



Taylor Polynomials/Power Series...

Taylor Polynomial form:

Maclaurin means centered at...

Max Error (Lagrange Error)...

Memorized Power Series:

X

e =
sinx =

o8 X=

Find the radius of convergence of

i n+1

,,12n+1

Find the interval of convergence

Taylor Polynomial form:

"(¢ ) (¢ 0
Q(ﬂz](d+f%cﬂx—d+jng)@—c)+m+1;l—%x—d

Maclaurin means centered at x = 0.

Max Error (Lagrange Error)...

*) z +1
S ey

(n+1)!

max error =

where [ ) (Z) is max value of derivative

Memorized Power Series:
. 2 3 x4 xS
e =l+x+—+—+—+—

21 3! 4! 5!
3 xS x7 x9
Sinx=xX——+—-——+——
3t st 7 9!
2 x4 x6 x8
cosx=l-—+——-——+—-
21 4! 6! &

Find the radius of convergence of

n+l

ratio test : lim|a”+l =lim| n+2 (x—3) 2n+1 2" |

wla, | me2n3 27 el (x-3Y)|

ne2 (=3 ) i1 2 ‘

=lim
e2n+43 2 pf
~lim (n+2)(2n+1) |x 3|—11m2n ...... |x—3|
>0 2(2n+3)(n+1) e 4’
1 x-3<1, =2, radius of convergence =2
2

First, find the radius of convergence, then individually
Test the endpoints by plugging in the x values into

the original series and determining convergence.



o0
The Maclaurin series for R is Zx" .

=0 You can do algebraic operations with power series :
2 letu=x"
Find a power series expansion for 5
1-x7 X > 1 2N 2N 2 2N 20 N 2 2n _NO ane2
T DY Lo 9 WS W 3
I-x l-u n=0 n=0 n=0 n=0 n=0

=t +xt x4+

The function f is defined by the power series
max error < | first neglected term|
(=)' x x 4

_ o X X X
ﬂﬂ_EQMHﬁJ 375 max error £\

Show that 1—% approximates f(1)with an

1 4
max error < % =0.0083

1
error less than —
100

0.0083 <L
100
The Maclaurin series for the function J is given b i .
S ise y f(3) = Z(—gj is a Geometric series withr = 3
< X ¥ . 2 n=0 4
f(x)=> ) What is the value of f(3) . p | 4
n=0 which converges to a sum of — =———<=—
1-r 1_(_3j 7
4
&1f@):g.



