P . . Sn —cos (n] 1
(EX) 10.3.50 (Rogawski 4 ET) Apply the Limit Comparison Test with @, = T() and b, =
SOLUTION INCORRECT FEEDBACK DEFAULT FEEDBACK L = lim %
fed
Sn—cos (n)
Leta, = w and b, = % Calculate the following limit. = lim —7
” £
(Express numbers in exact form. Use symbolic notation and fractions where needed. Enter DNE if = i 5P ;ns (n) z 5n- C:’S (n) also converges.
e n
= lim (5- =) !
ey n
=5
L=1lim ;ﬁ = S
=% On The series ), & i5 @ convergent p-series. Because L exists, by the Limit Comparison Test we can conclude that the series
p}
. . aQ,
(EX) 10.3.37 (Rogawski 4e ET) (ESF) Calculate the limit of b—" as n approaches .
n
”
SOLUTION INCORRECT FEEDBACK a, =1
lim — = lim ——
n—w by now L
2 ”
1
Leta, = —— and b, =
-3 nt o ay
= lim ——— Therefore, the limit lim I equals 1.
Calculate the following limit. noe nt =3 e e
A i ) .
The series ¥ b, = 3 —isa p-series with p = 2 > 1, so it converges.
on . 1 n=1 n=1 M
n—w b, = lim 3 w
L w Because the limit llm ™ exists, by the Limit Comparison Test, the series 2 a, =3 7 also converges.
(Give an exact answer. Use symbolic n by =1 n=1 1=
=1
5r? + 14n 5
i Substitute a, = ——————— and b, = —- into the ratio and evaluate the limit.
(EX) 10.3.75 (Rogawski 4e ET) "= 3h _ s 23 "= 3
1540
_S+lan S 15-0-0
SOLUTION INCORRECT FEEDBACK DEF. a, . 35123
lim — = lim | ———
no» b,  now s =1
3 .
Let Therefore, lim 3 = 1.
. 5t + 14n 3In? Consider the infinite series
5n® + 14n 5 =lim | - —
y=————— by=— n—e \ 3t — 5n% - 23 5
3mt —5n2 - 23 3n2
. 4 - .
Calculate the limit. - lim 15n + 4208 The infinite series 3 % converges if p > 1 and diverges otherwise. Thuse, Z - converges, 5o the series 3 =
. . . n—e 15 — 2502 — 115 n=l n=l =R
(Give an exact answer. Use symbolic notation : converges as well.
» Because the sequences {a,} and {b,} are positive, the Limit Comparison Test can be applied. The Limit Comparison Test
15+ =%
= lim ——— " — - 5 -
now 15 -8 1S Therefore, the series E % converges because lim % > 0 and the series ; 3i converges.
(EX) 10.3.43 (Rogawski 4e ET) (Video Feedback) 5 .
Substitute a, = TArhm and b, = v into the ratio and evaluate the limit using L'Hopital's Rule.
w SOLUTION INCORRECT FEEDBACK DEFAULT FEEDBACK a
= lim =
nox= b,
Let q, 3 and b, = Calculate the folls limit. 3 3
eta, = ———— = culate the following limif L . —
vn+In(n) \/_ E‘?(ﬁun(n)  lim 2yn
(Give an exact answer. Use symbolic notation and fractions where ne v noe 1 + 1
n
= lim —Y— 2yn n
e Vit In(m) Vi
’ . 3
(3vn) = lim
Jim 7 n—w 2
(vA+In() 1+ —
lim = 3 Vn
s by
Therefore, lim % =3 __3
’ <, = - 1+0
Consider the infinite series Z 7 ,):1 i The infinite series ,Z. i converges if p > 1 and diverges otherwise
Therefore, Z — diverges =3

Because the sequences {a,} and {b,} are positive, the Limit Comparison Test can be applied. Therefore, as L exists and

L >0, the series also diverges

3
"z::f\ﬁnln(n)

. . 8
Determine convergence or divergence of 3, . n=1 Fn using any method covered so far.
Limit Comparison Test
Let {a,} and {b,} be positive sequences. Assume that the following limit exists. For large n, a, = b,. Thus,
g
L=lim & =
n—® L= lim — = lim —/— = lim
nom by e & e
e If L > 0, then ¥ a, converges if and only if ¥ b, converges.
e If L = « and ¥ a, converges, then ¥ b, converges. Now,
e If L = 0and X b, converges, then 3 a, converges. i 2n _ i 2x i 2 _
. e 07 T e 9% T L )
gn Therefore,
= 9ron T
n = - =
b, = o e by 1-0

on

The series 3 ,_ - (%)" is a convergent geometric series. Because L exists, by the Limit Comparison Test conclude that the
series 2 =l 9" o also converges.



Determine convergence or divergence of Z -1 s1n( using any method.

23124 )

A Tl‘\ﬁ OQI“IAO NfNnnMuraroaac

Apply the limit Comparison Test with

. 1
a, = sm( —)
n23/24

1
bn = n23/24
So,
1
sin (s
L= lim ’*”)_1m“"(") 1
n—o 1 u—0 U

The p-series diverges. Because L = 1, by the Limit Comparison Test, conclude that the series 3 :=1 sin( "2;1,3, )
also diverges.

(EX) 10.3.41 (Rogawski 4e ET) For large n,

- 6n* + 12 6n* _6
" am-19n-1 B  n
SOLUTION-1 = INCORRECT FEEDBACK-1 - DE an-1)n-0 @ n
so apply the Limit Comparison Test with
Use the Limit Comparison Test for b=
=
n
Za"= Z 6r’ +12 Now find
n=23 gy M = 19)(n — 1) D) .
) . n@m-19)(n-1) . 6n’ + 12n
. . . . L = lim —— = lim = lim =
to prove convergence or divergence of the infinite series. n—® by noe i n—e n(n = 19)(n - 1)

The series 3 . nel T

by the Limit Comparison Test conclude that the series 3 _,,

is a p-series with p = 1, so it dlvcrgcs hence, the series 3 - L also diverges. Because L > 0 exists,

o
W diverges.

(sin(n))®

nl6

Use the Direct Comparison Test to determine, which of the statements is true for the infinite series 3 ,_,
() The series diverges.

First, forn > 1,

. 3
o< (in)F _ 1
nl6 nlé

1

The larger series 3 il - converges because it is a p-series with p = 16 > 1. By the Direct Comparison Test, the smaller

nl
series Y (q":l(")) also converges.
(EX) 10.3.51 (ROgaWSki 4e ET) - For any n > 1, the following inequality holds.
-5 n 1
<=
n+5 0w
SOLUTION-1 ~ INCORRECT FEEDBACK-1 ~ DEFA

Consider the infinite series Z — . The infinite series Z — converges if p > 1 and diverges otherwise. Thus,

n=1 n=1

1
Z —3 converges.
n

n=1

- 1
Write an inequlity comparing ? with — forn = 1.
n +

< 1 < -5
By the Direct Comparison Test, if % — converges, then = also converges.
5 n3 Y P: E n & ”z:; n+5 &

(EX) 10.3.20 (Rogawski 4e ET) (Video Feedback)

Let f(n) = m and g(n) = ﬁ.Because 5n—1> 0 forany n = 1 and the numerators of the fractions are the same,
the following inequality holds.
N SOLUTION-1  ~ INCORRECT FEEDBACK-1  ~ DEFAULT FEEDB/ . . .
e ——
Y |
Consider the series z 1 and Z Consider the infinite series 3 ,,_ % The infinite series 3 ,,_; - + converges if p > 1 and diverges otherwise. Therefore,
‘/ m+5n-1 n3/2 using p = 5 the series 3 ., - converges.
. . . . 1 1 By the Comparison Test, Z ; also converges.
Write an inequality comparing ———  to — forn > 1. SV +sn-

Vi +sn-1 2



HW19 10.4

12 questions

Course Info Instructor Name Student Name

Question 1 of 12

Consider the following series

Can the Alternating Series Test be applied? Why or why not?

(O No, the sequence is not decreasing.
(O Yes, the series is alternating and the values in each term are getting smaller.
®\ No, every other term is not defined similarly to the previous term.

(O Yes, the series appears to be converging.

Find the general term {a,,} for the series.

| ( }
(Enter your answer in terms of n so that n starts at 1.) { 2" 32N

a, =

Find the sum of the series if it exists.

(Enter an exact answer. Use symbolic notation or fractions where needed. Enter DNE if the sum does not exist.)

oot agovehne
=~ | 1 {1_(_‘\\'\ _(L no_ A A
7_ “Zh - o 2 S) - 2. - = = \—Jé

) Wz \ =4 -

2= | |

n=1

U]




Question 2 of 12

Determine convergence or divergence by any method.

®

Z (-D"n

n:()‘/n2+5

Lor- 2 (=
e e

The series
converges, since the terms alternate.

converges, since the terms are smaller than ln
diverges, since lim, . a, # 0.

converges, since lim,_,» a, = 0.

OOROO

diverges, since the terms are larger than n%




Question 3 of 12

Determine convergence or divergence by any method.

[

2 ="

= n'"2(In(n))*

The series

£ converges. A S T

diverges.




Question 4 of 12

Determine convergence or divergence by any method.

[

2 (="

n=1\/n3+1

The series

)< converges. A S T

diverges.




Question 5 of 12

Consider the series.

[

$ U ey

~ nln(n?)

Determine whether the series converges absolutely, conditionally, or not at all.
@ The series converges conditionally. vt e ok &Qg\\B

(O The series does not converge.

(O The series converges absolutely.




Question 6 of 12

Consider the series.

SR
Z n\’3

n=1

Determine whether the series converges absolutely, conditionally, or not at all.
(O The series converges absolutely.

(O The series does not converge.

@ The series converges conditionally.

@




Question 7 of 12

. . o 3\-h .
Determine convergence or divergence of ¥ , _s (1) using any method covered so far.
(O The series converges.

& The series diverges.

Aiv. el




Question 8 of 12
Consider the series.
@ n+|
Sn(io1) - 2 (3 < secom -y
n
n=4

Find a simplified expression for the partial sum Sy.

(Express numbers in exact form. Use symbolic notation and fractions where needed.)

Dl 2~ & () — 2 () = 00 () =0 (L) +

(T

pflet)) — Loldd  — oo

S

Determine the convergence or divergence of the series.
(O tis not possible to determine the convergence or divergence of the series since lim S, does not exist.
k—

(O The series converges since ]lim S is finite.
—00

(O The series diverges since Igim S is infinite.
—>00




Question 9 of 12

Determine convergence or divergence of X, :=1 sin(ﬁ) using any method.
(O The series diverges.

O The series converges.

(h
L.C.T Sin “/")
¢ vl \QA —(_ = &/L &L;u _
RS o w—> 0 “
w7
’% Svie p)




Question 10 of 12

Find the limit klim 4%k,

k—

lim 4%% = ‘

Deteremine whether 3 ;_, 4%* converges or diverges.

(O The series diverges because lim 4%* is infinite.
k—o

—0

(O The series converges because klim 4% s finite.

XZ The series diverges because klim 4% is nonzero.
—>00




Question 11 of 12

1 1
Leta, = Ty and b, = 5 Calculate the limit.

. q
lim —=

n—© Dy

(Give an exact answer. Use symbolic notation and fractions where needed. Enter DNE if the limit does not exist.)

1* | Sh _ v N ( \
sy T s Zgm - j— 31 7 _r3m \ Ga A ©
s"=3 T ! (?3
. an —_
M ‘
n
T~ _&S.“ = 7 (—‘EB D gowebnt  Comve < - = Canvege L.eT;
Use the limit to identify whether the series Z = E 7 converges or diverges.
=1
O w 3 . N P < .
diverges because lim — is infinite and b, diverges.
y; [INE TR s By ; n diverg
O ~ 3 N " w .
—— converges because lim — is finite and b, diverges.
nZ::‘ 57 _ 37 g s by ; n g
O 5 3 Gy .. <
——— converges because lim — is finite and ) b, converges.
; sn_3n ne by n; " g
O < 3 . N °° .
—d b lim — is finite and ) b, d .
nzz} S iverges because ngrolo . is finite an Z , diverges

n=1




Question 12 of 12

-n
Write an inequality relating

1
3 toﬁfornz 1.

(Express numbers in exact form. Use symbolic notation and fractions where needed.)
e

—- = < |
n%= e"-n* N

inequality:

, . o o (=D)re™
Use the above inequality to determine if the series 2 &

converges or diverges.
4n?

n=1

(O The series diverges.
(O The series converges conditionally.

ﬁ The series converges absolutely. DT




Question 1 of 16

Determine whether the series converges or diverges.
o)
E
3n+7
n=1

Consider the shown justification.

I @y

[ |
|
lim [ =41 = lim | 250
noel dy " ST |
i n+1 3n+7
— lm —_— T —
n—» 3n+ 10 n

o 3+ 10n+7
= hm _—
n—o  3m? + 10n

=1

n
3n+7

Thus, the series Z diverges.
n=1

Determine if the shown justification is valid.

(O This justification is valid.
(O This justification is not valid, because the Root Test is inconclusive when the limit tends to 1.
(O This justification is not valid, because the series converges to 1.

g This justification is not valid, because the Ratio Test is inconclusive when the limit tends to 1.

(O This justification is not valid, because the Root Test should have been applied instead.

Calculate the limit.

li
ng}olo 3n+7

(Express numbers in exact form. Use symbolic notation and fractions where needed.)

li =
ngl;lo 3n+7




Use the limit to complete the statement whether the series converges or diverges.

e n
;3n+7

e series by the

Question 2 of 16
Find v |a| for the series.
oo PN

(Express numbers in exact form. Use symbolic notation and fractions where needed.)

Vil = |

Use the Root Test to determine the correct stetement.
ﬂ The Root Test is inconclusive.

(O The series diverges.

O The series converges.




Question 3 of 16

Given the series

2 3
ey @Ol e il 8!

© 3 - e 3
2 oy @), (Y T (@nen) (30 s 1@nr) @9 o

. laq |
find the ratio I ey
n

(Express numbers in exact form. Use symbolic notation and fractions where needed.)

Use the Ratio Test to determine the correct statement.
(O The series diverges.

O The Ratio Test is inconclusive.

Q The series converges.




Question 4 of 16

Given the series
. "7
7n P
— +
2 " -

pal ned

1

il

| |
find the ratio I I

an

(Express numbers in exact form. Use symbolic notation and fractions where needed.)

Use the Ratio Test to determine the correct statement.
(O The series converges.

(O The series diverges.

O The Ratio Test is inconclusive.




Question 5 of 16

Use the Root Test to determine convergence or divergence (or state that the test is inconclusive) of the given series.

Choose the correct answer.
(O The series converges conditionally.

(O The series diverges.
& The series converges absolutely.

O The test is inconclusive.




Question 6 of 16

Apply the Ratio Test to determine convergence or divergence of the given series, or state that the Ratio Test is

inconclusive.
S‘ +Z '_{L\B
[ w =
Z 752 . 21 Ube In? *) &n (
n=1 n+ L ‘("Tl

CavN
(O The series converges absolutely.

(O The series diverges.
&/ The test is inconclusive.

(O The series converges but does not converge absolutely.




Question 7 of 16

Determine convergence or divergence of the series using any method.

Sl 3> >
2 i (rety  p! e (nt 1) ~ LS
" el @ SO

> Ovevy

Choose the correct answer.
The convergence of the series cannot be determined.

The series diverges.

The series converges conditionally.

L \NONONO.

The series converges absolutely.




Question 8 of 16

Determine convergence or divergence of the series using any method.

Choose the correct answer.
(O The convergence of the series cannot be determined.

(O The series diverges.
(O The series converges conditionally.

(O The series converges absolutely.




Question 9 of 16
Use the Root Test to determine convergence or divergence (or state that the test is inconclusive) of the given series.

> (5er)

k=0

. PN
Choose the correct answer. With a = (7))

The series diverges. \/ (
/e = |

k )k _k
. 2k+1/) ~ 2k+1
The series converges absolutely.

Consider the limit of the kth roots at infinity.
The test is inconclusive.

k 1
= Tim ¥ Ja] = Tim (=—— ) = 1
L= Jim ¥ laxl = Jim (57 7) = 5 <!

. . @ k
Therefore, the series 3 ;_ (ﬁ) converges absolutely by the Root Test.

ONORONG®

The series converges conditionally.




Question 10 of 16

Assume that | a;“ | converges to p = %. What can you say about the convergence of the given series?

o«
2.
n=1

Use the Ratio Test. Let b, = a3. Then,

Choose the correct answer. op = lim }bmtl L i |9l Iz _ (l)z 1
The series converges conditionally. nool by 1 ol gy | 6 36
The test is inconclusive. Since pj, < 1, the series 3, _, a} converges absolutely by the Ratio Test.

The series diverges.

ONONONO,

The series converges absolutely.




Question 11 of 16

Assume that | a;;‘ | converges to p = %. What can you say about the convergence of the given series?
n SJ b“\ = S 0w LW, { S ﬁh+' 5 LY _ S
Z 5"ay, " = T = —ay: | = ? b div.,
n=l "'e-c,\ Lnu = ¥ Ay " ST an

Choose the correct answer.
(O The series converges conditionally.

)g\ The series diverges.
O The test is inconclusive.

(O The series converges absolutely.




Question 12 of 16

Apply the Ratio Test to determine convergence or divergence of the given series, or state that the Ratio Test is

inconclusive.
w ne( )
n l n' =
J— = — < -— i
n! (VH-I)L Tn n+l —>0 \ —9 & U“’é&

n=1
The series converges absolutely.
The test is inconclusive.
The series converges but does not converge absolutely.

The series diverges.

ONONONG®,




Question 13 of 16

The following limit could be helpful to answer the question.

(1) e @AY
J (™ (@)
Y (n+))

an

(ant3y(an-n"

(n+y*!

_ /zy\fz)(zml)r\'\ = n

< (2n)! .
Does Z - converge or diverge?
n=1
@( The series converges absolutely.
(O The test is inconclusive.
. . e V\Ap
(O The series converges conditionally.

(O The series diverges.

~ Lo A(an4)

12" P

(9\»'\'«» (1)

(n+0)"™ - (n+1) nn
Ut
Qg\v\(.&) (3xn+) i _D\h
@ Ly ST e
nV\

_%00




Question 14 of 16

The following limit could be helpful to answer the question.

n N+ | n -
lim (1 + l) =e (i . n— = M - (i
e T B O YT S

%
n! .

Does Z — converge or diverge?
nn

n=1

The series diverges.

The series converges absolutely.

The test is inconclusive.

O00K

The series converges conditionally.

Ve (LY s e




Question 15 of 16

Use the Root Test to determine convergence or divergence (or state that the test is inconclusive) of the given series.

©

Z (1 + l i‘z 1+ ]
n=3
et V/\d—
. i (4 4 *
Liw (\+f\ [— (+ ] =L <o
N0
Choose the correct answer.
O The test is inconclusive.

(O The series diverges.
(X The series converges absolutely.

(O The series converges conditionally.




Question 16 of 16

Solve for the value of k that makes the series converge.

& qn —{f\"‘l V\K K.
% - - _Tvn’( N
! (+D " ()

(Use symbolic notation and fractions where needed. If such value does not exist, enter DNE.)

n=

k= | PNE
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