Practice Questions from 10.7-10.8 and 11.1-11.2

1. The Ratio Test and Root Test are based on the properties of convergence of
A. ap-series, p#1. B. the harmonic series C. the alternating series D. a television series E. the world series@ geometric series

2. Which of these will help you determine if the series z 2e" converges or diverges? Select all possible answers.
n=0
A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic series@ geometric series
D. alternating series test E. absolute convergence test (i.c., convergence of Z [a"] implies convergence of Z a,)

@ integral test @atio test@;th Term Test for Divergence

0

3. Which of these will help you determine if the series Z e converges or diverges? Select all possible answers.
n=0
A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic series @a geometric series
D. alternating series test E. absolute convergence test (i.e., convergence of Z|an| implies convergence of Z a,)

@integr&l test @atio test G. nth Term Test for Divergence

= _1yt]
4. Which of these will help you determine if the series Z (( )2 J converges or diverges? Select all possible answers.
n

n=1
A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic series C. a geometric series
@Itemating series test @bso]ute convergence test (i.e., convergence of Z |an| implies convergence of Z a,)

E. ratio test F. nth Term Test for Divergence

%0 n+l
5. Which of these will help you determine if the series Z (( ) J converges or diverges? Select all possible answers.

8y

A. limit comparison test with a p-series, p#l. B. limit comparison test with the harmonic series C. a geometric series
lternating series test  E. absolute convergence test (i.e., convergence of Z implies convergence of Z a,)

n=1

aﬂ

E. ratio test F. nth Term Test for Divergence

. i . S(n+2 ; ;
6. Which of these will help you determine if the series Z( : ] converges or diverges? Select all possible answers.
n=| R
A. limit comparison test with a p-series, p#1. B. limit comparison test with the harmonic series C. a geometric series

D. alternating series test E. absolute convergence test (i.e., convergence of Z ‘an| implies convergence of Z a, )
E. integral test atio test G. nth Term Test for Divergence

7. Use the Ratio Tesz fc;r) fach. 2

a. The series Z Will gy by the Ratio Test because lim — =| @
n=1 n ! : n—s n *, l
' o ¢

Write in the box

: (2% 2 i E " 9.
a_—“*l - 2 ﬂ : = I 2 Write in the box a an exact number or
a ° (;;"' ')‘ 2“ -hf M' ? DNE or o or —o,
ol L .

simplified expression involving n.
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b. The series gﬁa will v _.- by the Ratio Test because 11_1110 . (n - ') f00| = ‘/
aﬂ+ i ."h*i n“)' q. . n ger /’ ; Write in the box
= ———

Write in the box a an exact number or

-a: = (n* ')8°D g q s Hﬂ‘ (n.fl simplified expression involving n. DNE or o or —o.




8. Use the Root Test for each, gn "4

- 8n* 3
a. The series » (—1)"" [———) will by the Root Test b li =
; T Ents Y ecause nl_m 7n"n*s
{ N
( ‘ /n 80 . A Write in the box a/

- simplified expression involving #, Write in the box

-7 N U* 2 l*-5 an exact number or

DNE or o or —oo,

2N
= 2n Y %/
b. The series (-—1)’“'( J will _ by the Root Test because lim = ! :
o | 8ns2

Y L/
a # - z N n - Write in the box a Write in the box
A e T - simplified expression involving . an exact number or
3(\*2 DNE or o or —»,

=¥

n
Z( 1)n+] n+1 '*—L
. will by the Root Test because lim N = e

{converge, diverge}

[ n Y | n
\aﬁ A (n+' A (I f*) ae’Vriteinthcboxa/s Wlﬁ:thebox

simplified expression involving n.

an exact number or
DNE or o or =,

2 18n
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9. Consider the series Z[l + —J for some real number a.
n=l1 H

a. The series will

o
{cmwerg(, diverge} ’
b. Circle the best answer to determine part a.

A.Itis a p-series. B.Itis a geometric series C. Use the Ratio Test D. Use the Root Test@se the nth Term Test for Divergence

c. Explain more fully below how part b justifies part a.

hm <H_);80 Im\(“a))w e o 8 i
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10. Answer the following for the power series Z c,(x—a)" . Complete the blanks.
a, The power series Zc”(x —a)" is centered at the value x = e .
b. Suppose the interval of convergence is all real numbers. Then the radius of convergence is R = w
c. Suppose the interval of convergence is only the value x = a. Then the radius of convergence is R = Q . b

d. Suppose the interval of convergence is | x —a | <b, i.e. a—b<x< a+ b. Then the radius of convergence is R =

=(x—4Y,
11. The interval of convergence of [ ) is <x < . Show work below.,
2\7) " &1 e

Hint: It is a geometric series. | e q- 2 < X < &f 2
el < m— <l 2 < X < 6

-2 < x-9y< 2




12. Report the interval of convergence of anxs" Select one. Use. rafo ¥eat Ho Find which valuews @ Ké
n=0 Make ¢

Converge,
A, -l<x<l B. ——\/—_-<x<\—/= C. 5<x<ifs .E _l<x<l F. —w<x<w J

Baii . 5(n+1) C(n+l)
R B B TR fao Tty Y, (G e lin () Ix%] = m)l.
"\"300 n=y go n! x‘a‘" n"00 . N=309 GHrall x.
3n
13. The interval of convergence of Zx—? is =00 @ | Show work below.
n=1 H.
3013 3
b QM“ 1% i .n = [im ) 4-) 3 ‘,)= lim n-H 3' g <i
nv0o ado| (0! , bim (Atae e for ANl %.
14. Consider 2(3—)
n=| h ./
a. The radius of convergence is R=__ ‘3 . Show work below.

hon | Gase] o \(3>0 n 2 - b St [ Bel = . B0l <L S
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SM Chetkhﬂ
_ ! R endpoints
b. Ifxis equal to the left endpoint of the interval of convergence, the series Q)—wil] =

"F x_: _"%) 'm hM g, f_%lﬂ o ({com'eerge,jiverge}
n={

c. Ifxis equal to the right endpoint of the mterval of convergence, the series ZL—Q— will i =

1 x= 15, e have 55 b o S

d. State the reasons which justify your clalms abou thc endpoints in parts b and c.

pat A lHernwhng Haimonic Serles (w AST)
PMt‘C‘-' Haamonic Sealed

So the inferval g convegence i s
15. Consid (1"*‘[ ) -l !
onsider "2.1: ) 3 S x /3
a. The radius of convergence is R = 1 . Show work below.
a,\ [ M 1T
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= [im 6/\{1)3‘ ‘hm \?Cl = | lim Ix) ¢ L ot E‘iﬁ'dm
Nn-% n-30 end por
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b. Ifxis equal to the left endpomt of the mtervai/&wergence t 1es =1) ”“ Jwi]l g

of .
1 =1y we have S0 (CIVEAY E-\)"(-f) (s
n=y
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¢. Ifxis equal to the right endpoint of the mterval of convergence the series Z( Iy (}_2] will

£ x=1, we hare g(-!)

d. State the reasons which justify your claims about the endpoints in parts b and c.
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Fun Facts:

0 2 3 4 3 5 7 2 4 &
For all x we have ¢* _Zx_=1+x+x_+£_ Sy siny=x-24+X _X 4. e ey L R
par 11 20 31 4 3t st I 41 6!
For—1< x< 1 we have -]l_= Zx" =l+x+xt+x3 +x 4.
-X n=0
Coxt o e 5 7
For—1 < x < 1 we have ln(1.+x)=x———+?—T+~- For-1<x < lwehave tan'x = x — A b i)
1 o :
16. Complete: 1-— ) + % = %+ % e %+ + =| In .| . The name of this series is called the A |#€rn ahng Harmon i€ series.
TIP: Use a Fun Fact above. Write in the box
an exact number or Be specific please,
DNE or « or —w,
17. Complete: 1 +% 4 % + %4— % + é-k-- =| ©O |.The name of this series is called the F/@AMONIC series.
Write in the box \B ific pl
an exact number or S 3PECIiIC plonse.
DNE or « or —w,
& e e —
;] Yot gt i __Ef i
18. a. Insigma notation the series —x — —— — Ealate e = i n é
: n :-] i R R 5
b. Use one of the Fun Facts above to determine what function f{x) the series —x — — — T approximates,
=1 In (‘ - 75) .The radius of convergence is R=| | P Simplified please.
i 6§ e i
¢ Write the first four terms of the series in expanded form if x = 1. | - 3 + % = 7‘:[ 4o
The left endpoint x =—1 . -in the interval of convergence. Explain your answer,
w is not}
. * Simplified please.
Reason: QU.Q.S'F"O/\ . £ is Ak Haam . Seacen
{
d. Write the first four terms of the series in-expanded form ifx=1, | = | =% "% = -r$ o
The right endpoint x =1 . in the interval of convergence. Explain your answer.
{is,
J
Reason:  {Queshon 7. H s Fhe harmonic sen (e .
, r pog
19. Consider function f{x) = 10 tan " (2w) . Write the first four terms of the series. Slmp]lf'ed P ase \ ﬂj?
use tarn' (1) ; = _=
10tan”' (2w) =| Q0w - FOW 3+ CHWS . 124w7 = 9uJ Szwfg .
3 5 7 an™(2w)= 2w £ 23w’
v €acf e 7
hO
20. Consider function f{w) =sin(w?). Write the first four terms of the series. / hélm;[lf!lx aﬁﬂse ‘h"ﬂ'l ‘&
, 2 _ We , w' W'Y
sin(w?) = - W -5-; + ""'.E!'," = -.-_-;'i" T
21. Consider function fiw) =e™" . Write the first four terms of the series.

- —

e - =—

_.,_-...

| =W + ik

Use &'i-_- |+(L:j+(_,)" (,)1

/ Simplified please.

uo’ o



R . The term-by-term derivative of fx) = D 5x" =5 + 5x+5x7 +5x° +5x* +..- is the power series below.

n=0

a.  Write the first four nonzero terms of the series for £ * (x). / Simplified please

o= 54100+ {S'xz‘+;20x3 + ...

b. The radius of convergence of f * (x) isR=i This is ajfo’“-‘—ﬁc series With €= % and O 8
so & conveqaaif [x|< |

¢ Ifxis equal to the left endpoint of the interval of convergence, the series for f  (x) will

Xz~1 = §-10+[S420 " diveged by osallahon

d. Ifxis equal to the right endpoint of the interval of convergence, the series for f * (x) will o ; O
X2l = S5410+15+204- = 00 (converp LVl ) 4

e. Write the series for /' * (x) in sigma notation.

n
= %[‘an"'ﬂ Tale Hue derjuahve wrth Napect o X &) Y% &

n-=|
“+o ged SnX
f.  When x is in the interval of convergence, we can write the series for /' ‘ (x) as what rational function? 5,

< | o)z 5+ 6x+ % Sxem = 2
S )= ( x):_ " Diffeunhate the cight hand s ide
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