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. AT& Review

| lim a, =0?

| No

e |Yes

| Divergent

‘ For each of the following series, use the sequence of partial sums

to determine whether the series converges or diverges.

* Geometric series
* P-series

» Telescoping series
* Alternating series

Any special type series ?

Yes *

Convergent Condition

Irl <1

p>1

Converges
’li_r)rgo(—l)"an =0

iNo

Integral test
Known antiderivative ?

\LNO

Convergent Condition

N

fx)dx <

Long term behavior

‘ I

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

n=1

b. Y (-1)"
n=1
> 1

- HZ=1 n(n 4 1)

By divergence test,
a. Diverges
b. Diverges

c. divergence test fails,
but convergent (telescoping series)



. AT& Review

No
‘ lima, =07 | | Divergent
Jres .
Any special type series ? Eior;vlerie;t Condition
+ Geometric series Yes r
3 P 1 * p > 1
-series
. . * Converges
» Telescoping series I q — 0
* Alternating series nl-l;rgo(_ )t =
[No .
Integral test Convergent Condition d .,C. DlVEFgES
Known antiderivative ? floof(x)dx <
\LNO . .
Long term behavior | b. divergence test fails,
) | but convergent (p series)
Comparison test Limit Comparison test Ratio/root test
Ta, <Eby <L lim 22 = [ Ai_r&a;’—::l:p<1
n—o bHn
(;c:ri/ezrieni)za Ih; < oo: convergent Tay T%i_l)a(an)l/” =p<l1
= L0y k — o e i
(divergent) Ebk = C0: leergent Zak Convergent

For each of the following series, apply the divergence test. If the divergence test proves that the
series diverges, state so. Otherwise, indicate that the divergence test is inconclusive.

00
T
& Zn=] dn—1
o0
n=1 T
o0
- E E11.":|'1L2
n—=1




. m Review

No
‘ lima, =07 | | Divergent ‘ . .

e [Yes Determine whether the series
Any special type series ? Convergent Condition o0
* Geometric series Yes st (n + 1) /n converges or diverges
* P-series n=1

. . * Converges
* Telescoping series ’ "a. = 0
* Alternating series nl_l;lgo(_ ay =

iNo
Integral test Convergent Condition
Known antiderivative ? floof(x)dx <

\LNO
Long term behavior \—I By divergence test,

— : The series diverges
Comparison test Limit Comparison test Ratio/root test
Ia, <Xb, <L ]im‘;_n:L Ai_l;gjaz:;l:p<1
n—coo On
(;c:ri/ezrieni)za Iby, < oo:convergent Zay T%i_l)lgo(an)”” =p<1
= 2Dy k o
(divergent) Xbh;, = oo : divergent Xay convergent




. m Review

. No — . . . .
‘ lim a, =07 | | Divergent Determine whether the telescoping series converges or diverges.

|Yes —

Any special type series ? Convergent Condition 00 1

. . . Yes * |T'| <1 P—

Geometric series - p>1 9 1

* P-series p n=1 S
. . * Converges

» Telescoping series ’ "a. = 0

* Alternating series nl_l;lgo(_ ay =
iNo

Integral test Convergent Condition

Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

p
Comparison test Limit Comparison test Ratio/root test _ _

Say < Thy < L lim %2 = | lim 25— p < 1 The divergence test fails.

(convergent) n—00 On o m . . )

%0 = 3hy < 3a Ly, < oo: convergent Sq; | | lim (an)'/" = p <1 The series diverges by comparison test
(diverge:t) k Lby = co: divergent Xay convergent




. AT& Review

No
‘ lima,=07? | | Divergent Evaluate
|Yes o0
: - Convergent Condition

Any special type series ? 3

. . Yes * |T'| <1 - @@
* Geometric series - p>1
» P-series p = n (ﬂ -+ ]_)

. . » Converges n=l1
» Telescoping series I a. — 0
* Alternating series nl-l;rgo(_ )t =

iNo
Integral test Convergent Condition
Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

4

Comparison test Limit Comparison test Ratio/root test
Ta, <Zh, <L lim &= [ lim 21 = p < 1
(convergent) o by noe G /n
o = Th. < Sa Ih; < oo: convergent Tay Tll_l}go(an) =p<l1 ) )
(diverge:t) k Xbh;, = oo : divergent Xay convergent TE'I esco pl ng 5eries ’

3 limy g (1 - =) = 3

N+1




. AT& Review

| lim a, =0?

e |Yes

Any special type series ?
* Geometric series

* P-series

» Telescoping series

* Alternating series

iNo

Integral test
Known antiderivative ?

No [~
| | Divergent
Convergent Condition
Yes s Irl<1
s p>1

* Converges
* lim(—1D"a,=0
n—co

\LNO

Long term behavior

‘ I

Convergent Condition
[7F()dx < o0

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

Evaluate

Evaluate E

o0

_3_
n=1 on—1 "~




. AT& Review

No |
i =07 i . . . .
‘ lim a, =0: | | Divergent Determine whether each of the following geometric series converges
Yo . o L
Any special ;LV:Z series 2 Convergent Condition or diverges, and if it converges, find its sum.
+ Geometric series Yes = Irl<1
P-seri - p>1

* P-series 00

. . ¢ Converges (—3)™!
» Telescoping series ,

. . * lim(—1D"a,=0 d. =
* Alternating series n—co n noc|=1 4"

\LNO b 2 eﬂn
Integral test Convergent Condition n—1
Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

4
Comparison test Limit Comparison test Ratio/root test
Yap <Ib, <L 1jm‘;_n:L lim%:p<1 C t
n—o Un n—oo n
(;c:ri/ezrieni)za Ih; < oo: convergent Tay T%i_l)a(an)l/” =p<l1 a:; Dggergen
(diverge:t) k Ebk = C0: diVergent Zak Convergent 5 —
1+ 7

b. Divergent




. m Review

. No M
‘ lim a, =07 | | Divergent Determine whether the telescoping series
|Yes
. I Convergent Condition 00
Any special type series ? 1
. n 1/(n+1
*+ Geometric series Yes Irl <1 [e fn _ g1/l }']
: *c p>1 n=1
* P-series
. . * Converges
* Telescoping series I q — 0
 Alternating series nl_l;lgo(_ yhan =
iNo converges or diverges. If it converges, find its sum.
Integral test Convergent Condition
Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

‘ Telescoping series
Comparison test Limit Comparison test Ratio/root test
ZTay <Zhy <L lim 2 = lim %2 = p < 1 Convergent
(convergent) n>wm Fn e 1/n _ 1
Ih; < oo : convergent Xy lim (a,)""=p <1 ]
o = by < Ty koo n-co lim\e —eN+1) =¢ — 1
(divergent) Xbh;, = oo : divergent Xay convergent A




-AT%M Re

view

| lim a, =0?

e |Yes

Any special type series ?
* Geometric series

* P-series

» Telescoping series

* Alternating series

No [~
| | Divergent
Convergent Condition
Yes s Irl<1
s p>1

* Converges
* lim(—1D"a,=0
n—co

iNo

Integral test
Known antiderivative ?

Convergent Condition
[7F()dx < o0

\LNO

Long term behavior

‘ I

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

Determine whether the telescoping series
o0
E : 1 1
COE| — | —CO8 | ———
n nitl
n=1

converges or diverges. If it converges, find its sum.

Telescoping series
Convergent

limy_, 0 (cns 1 — cos (ﬁ)) =cosl—1



. AT& Review

| lim a, =0? | No ' Divergent | For each of the following alternating series,
LYes - determine whether the series converges or diverges.
Any special type series ? Eior;vlerie;t Condition
+ Geometric series Yes . r> 1 00 ntl ;9
* P-series p a. E (—1} ,l{ﬂr
. . * Converges n—1
 Telescoping series I q — 0 0o ntl
+ Alternating series nl-l;rgo(_ Vg = b. E (—1} ﬂfl(ﬂ — ]_}
\LNO n=1
oo
Integral test Convergent Condition C. E ( — 1)n+] n}fﬂ“
Known antiderivative ? floof(x)dx < n=1
\LNO
Long term behavior ‘—I
4
Comparison test Limit Comparison test Ratio/root test
Ta, <Zh, <L lim &= [ lim “2% = p < 1
(convergent) n—m bn o " 1/n _
Ib, < oo:convergent Xa, lim (a,) /" =p<1
w0 = 3bh, < Lay k . k -
(divergent) Ebk =00 dlvergent Zak convergent

a. Convergent
b. Divergent
c. Convergent



. AT& Review

No
‘ lima, =07 | | Divergent ‘ , ) i )

neee \LYQS For each of the following series, determine whether the series

i i iti converges or di .
Any special type series ? S:O';Vlerie;t Condition g diverges
+ Geometric series Yes ) r> ) 00 ,
* P-series p a. Z 1/n
» Telescoping series : Clonverges n=1
* Alternating series * lim ()%, =0 00

b. 1 ‘.:" 2n—1
\LNO n=1

Integral test Convergent Condition
Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

a. p —series: convergent
b. Divergent by comparison test




. AT& Review

| No

‘ lima, =07 | Divergent
|Yes Use the integral test to determine whether
: - Convergent Condition

Any special type series ?

*+ Geometric series Yes : |r|><11 Ll n

* P-series p the series converges or diverges.
. . + Converges 1 In241

» Telescoping series I a. — 0 n=1

* Alternating series nl-l;rgo(_ Vg =
iNo

Integral test Convergent Condition

Known antiderivative ? floof(x)dx <

\LNO
Long term behavior ‘—I

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

Divergent by (limit) comparison test




. AT& Review

| lim a, =0?

e |Yes

‘ For each of the following series, determine whether it converges or diverges.

Any special type series ?
* Geometric series

* P-series

» Telescoping series

* Alternating series

No [~
| | Divergent
Convergent Condition
Yes s Irl<1
s p>1

* Converges
* lim(—1D"a,=0
n—co

iNo

Integral test
Known antiderivative ?

Convergent Condition
[7F()dx < o0

\LNO

Long term behavior

‘ I

p

Comparison test Limit Comparison test Ratio/root test

Ta, <Ib, <L lim &=, lim 41— < 4

(convergent) n—c by n—o dn .

w =3h, < 3a Ihy < oo : convergent Say | | lim (a,)!/" =p <1
=¥b, . < oo

(divergent) Xbh;, = oo : divergent Xay convergent

P-series
a. Convergent

b. Divergent




-AT%M Review

No r
‘ lim a, = OJ | | Divergent For each of the following series, use the comparison test
Yes . | .
Any special type series ? Convergent Condition to determine whether the series converges or diverges.
ic sefi . Yes  Irl<1
* Geometric series . p>1 00
 P-series ) g Z i 1
* Telescoping series lonvergei n—l n +3n.—l
 Alternating series ‘ ,ll_l;{}o(_l) a, =0 b. E :
\LNO n,_l 2“+1
Integral test Convergent Condition £ E :,1:2 ]]1[“)
Known antiderivative ? floof(x)dx <
\LNO
Long term behavior ‘—I
4
Comparison test Limit Comparison test Ratio/root test
Za, <Zb, <L lim 22 = [, lim & = p < 1
(convergent) n—w by n-oo an n
o = 3h, < Xa Ib;. < co: convergent £a; r%l_l)lgo(an) =p<1
= L0 k i
(divergent) Xbh;, = oo : divergent Xay convergent

a. Convergent
b. Convergent
c. Divergent



. m Review

No |
lima, =07 Divergent ) . - .
‘ n—oo Yes | | g ‘ For each of the following series, use the limit comparison test
Any special type series ? Convergent Condition to determine whether the series converges or diverges.
e Yes + Irl<1
* Geometric series
P_seri - p>1 o0 1
* P-series . c - E
* Telescoping series IF’nverglei o n=1 5-“"_—11
* Alternating series nl-l;rgo(_ Vg = b. E 1 3:
n—
INo 00 In(n)
Integral test Convergent Condition s Zn;] n?
Known antiderivative ? floof(x)dx <
\LNO
Long term behavior ‘—I
4
Comparison test Limit Comparison test Ratio/root test
Ta, <Zh, <L lim &= [ lim 21 = p < 1
(convergent) o by noe G
w0 = Shy < %a Ih; < oo : convergent Xy r%l_l)lgo(an) m=p<1
= 20 k R
(divergent) Lby = co: divergent Xay convergent

a. Divergent
b. Convergent
c. Convergent by integral test




. AT& Review .

No -
‘ 1!1_{{1“ a,=07? | | Divergent ‘ For each of the following series, determine whether the series converges or
|Yes diverges.
: - Convergent Condition
Any special type series ? o
. . . Yes c rl<1 E
Geometric series
P-seri - p>1
* P-series b.
. . * Converges E ,
* Telescoping series ) n n=1 n
. ) « lim(-1)"a, =0 (-1)" [n|}2
* Alternating series 1) c Z
iNo . = (2n)!
Integral test Convergent Condition
Known antiderivative ? floof(x)dx < nt1
\LNO l n+1 l 2 n!
d. l11m —— m -

Long term behavior ‘—I n—oo dn n—oo (n+1)! 2n
2

e = lim = 0 < 1 (convergent)
Comparison test Limit Comparison test Ratio/root test n—oo (n+1)
Zay <Ih, <L lim 2 = | lim #2£2 = p < 1 b. 1 Anty li (n+1)"*t1 n!
(convergent) noo P noe M 1m — = "
o0 = Ihy < Lay gg" = oof;?nvergengzak Jm (@)t =p <1 n—co Qn n—oo (m+1)! nn
(divergent) k= oo : divergent Lay convergent N |
= lim (1+ ) = e > 1 (Divergent)
n—Cd
n'1-2--
Determine whether the series Zm n? converges or diverges C.
n=1 3" ' n!(n+1)(n+2)---(zn)
- 1 ) ( 2 ) (n 50
. 1 . n+1)° 3 — R Sy
lim == = lim %—3 n+1/ \n+2 2n
n—co Qan n—co 33 n convergent
1
= lim = (1 + ) ==-<1
n—0oo 3
convergent



. AT& Review

: No - . . :
‘ lim a, =07? | I Divergent For each of the following series, determine whether
|Yes : .
: . Convergent Condition the series converges or diverges.
Any special type series ?
. . . Yes * |T'| <1
Geometric series . -1 00 {n2+3n)
* P-series p a. E FPEITT
. . * Converges n=1 (4n’+5)
» Telescoping series ) n 00
. . * lim(—1D"a,=0 n"
* Alternating series n—co b. —
n=2 (In(n))
iNo
Integral test Convergent Condition
Known antiderivative ? floof(x)dx <

\LNO

1
Long term behavior ‘ 1 ni—
I . = : n2+3n n 1
lim [a,]n = lim |{—— — =
. i n—oo n n—oo | \4n+5 4
Comparison test Limit Comparison test Ratio/root test
. a
v < XD < L lim 2= 1 lim =2 = p <1 Convergent
(convereent Ty < - lim (a,)"/" = p < 1
0 = b, < Za, Ihy < oo convergent Zay, lim (a, =p
(divergent) Xbh;, = oo : divergent Xay convergent )

: 3 : n \"n
% lim [a,]» = lim — — o
Determine whether the series Z 1/n™ converges or diverges. n—oo n—co nn

" Divergent
i 1 ) 1 n i
Jim [, = lim () ]" = 0
Convergent



. AT& Review

No -
‘ lim a, =07? | I Divergent Determine whether the series converges or diverges.
Yes
. ) ) Convergent Condition oo n*+2n
Any special type series ? C <1 3—
*+ Geometric series Yes T < n=1 n*+ 1.:':_l+l
P_seri c p>1 { 1) {3ﬂ+1}|
* P-series b. E
. . * Converges
*+ Telescoping series , n—
Alt . . * lim(—1D"a,=0 Z
. ernating series N c. i
n=1 ﬂ3
\LNO an
Integral test Convergent Condition d. Zn=1 (n+1)™
Known antiderivative ? floof(x)dx < . ZDO gn
LNO n=1 3"+n
Long term behavior ‘—I
4
Comparison test Limit Comparison test Ratio/root test Dive rgent [D ive rgence tESt)
Yap <Ib, <L 1jm‘;_n:L lim ;‘“—p<1 C Al . .
n—o bp n-—co “a
(convergent) Sy <'co: convergenta || lm (@) = p <1 onvergent (Alternating series)
= K k _ i . —00 M &
(divergent) Zby = oo : divergent Say convergent Divergent (Divergence test)

Convergent (root series)
Convergent (limit comparison)
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