MATH 126 A/B — 1S Octoker 2025

Recall from last time:

LIMIT COMPAR(SON TEST

. Qa
If limT==c, where 0O<¢c <o, fhon He geries

nao09 "

Z')a,\ ond . Dhba  either both Converge  or both d:aefsa

RATIO TEST
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n> 00
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~ = r. ﬂ@f\:
cIf <1, then Zan  (onverges.
cI£f r>1, then San  diveges

‘I_'(' r= 1, thea Yhis  test s inconclusive.
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More Series

1. Determine whether each of the following series converges or diverges (with explana-

tion). (

(,}M[‘I' Comfarrsor\ test  with i‘ T)_/n

n=o

1 ( e USe
(a) Z 271_’_7 l 2"+ 37 2" Z" | You wold als ‘RL

. (
im = |m L= im = H est  hee”
n=0 h2oe # neoe 20+ Pzr pee |+ ';—. 1 rate ¢ |
Converges ! | o N N Y
j Siﬁl.@ Z—_’Z' mmﬂes (ﬁeo seres with r=z)/ J;’:‘ Bn vl‘:'“ 1 =
M3

He sertes hore alse Converges.

oo

4" +n Diuerﬂme, Tes+:
(b) >
3’I'L L"‘*’\ DNE
n=0 I‘;M T2r T () #0, < this  seres 0""’”0“'
D.NQFSO,S-
|
s 1 Limit Comf\arfsw test  with 2,",\—.4?
) D
© Y . |
n=1 . WM—n+5 . n _
ln 22 s L P =
Coy\ve:aes " g n
Since 2‘;:7 Canvergts (r-sar:u vith f=")/ Y sesies  hee conwau alse.
).
b 1 Limit  Comparisaa Test with SLoaw
(d) Z n%9 — 6 q' - y
n=10 T o 21
D]ueraes. " _,\0/-'*_ nn

Since Z% divrges (p-sv:os with p=°~‘i\, He sertes hore  gls diverges.

> gn Rotio Test
(e) Z—, "
n=0 n: l Qan I %m N ‘{M' l\! 4
L B R A i [t e T
Conver\go,s. n

Thus, Hhis  secies converges by the rotio fest

(1"

n

o
2. Use a calculator or computer to compute the first ten partial sums of Z

n=1

T The portil

Then plot these ten values on a number line. What do you notice?

s=1 Sums

$,= 05 o ' o ‘ . . Oo/\d&rde 'fb s value
= < (

e 05 S % S S o St near OF |

Sy :0.583 [ 1 ] )

e =0.783 < L N & S N

=061 } <! ¥ !

S, = 0.1595-- ﬁ—a

S = 06345 \L//i(

Sq = 0F4SH. ot |

¢, = 0.6456.
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A LTE &N AT |NG’ SE R lE S TerMs $+r-‘cH}l AH’CFI\A‘?/ +, - "(',—/ .-
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ALTERNATING SERIES TEST:
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4\
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el LR

(Ma‘!e, 6\/817 ferm Posh‘]uel.)
V)
The series f_',a,\ Converges COAJH'-'oM"/ if gah o,,“ma“
Nzt Aet
ot 3| diverges.
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3. Which of the following alternating series converges?
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4. Determine whether each alternating series is absolutely convergent, conditionally
convergent, or divergent.

(
G (_1)11 n! Sif\u. \“"" _'\_“_ = 8::§ ; H«is series  diveqes
(a) E ST noas D Aveges
n=1 (—57, the divergence h.d’).
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b A
(b) Z n—+95

5. Suppose you want to help a friend study for the next exam. Write down several
infinite series that you could give your friend as practice for determine convergence
or divergence? Try to write down a selection of series that together involve all of the
series concepts we have studied so far!
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