MATH 116 — PRACTICE FOR ExaM 2

Generated November 6, 2017
NAME: __ SOLUTIONS

INSTRUCTOR: SECTION NUMBER:

1. This exam has 14 questions. Note that the problems are not of equal difficulty, so you may want to
skip over and return to a problem on which you are stuck.

2. Do not separate the pages of the exam. If any pages do become separated, write your name on them
and point them out to your instructor when you hand in the exam.

3. Please read the instructions for each individual exercise carefully. One of the skills being tested on
this exam is your ability to interpret questions, so instructors will not answer questions about exam
problems during the exam.

4. Show an appropriate amount of work (including appropriate explanation) for each exercise so that the
graders can see not only the answer but also how you obtained it. Include units in your answers where
appropriate.

5. You may use any calculator except a TI-92 (or other calculator with a full alphanumeric keypad).
However, you must show work for any calculation which we have learned how to do in this course. You
are also allowed two sides of a 3" x 5” note card.

6. If you use graphs or tables to obtain an answer, be certain to include an explanation and sketch of the
graph, and to write out the entries of the table that you use.

7. You must use the methods learned in this course to solve all problems.

Semester | Exam | Problem | Name { Points | Score
Winter 2014 3 8 12
Fall 2014 3 6 8
Fall 2015 3 13 10
Fall 2016 3 1 4
Winter 2012 | 3 4(c) Y %
T ——
Winter 2013 | 2 4 (q) g ®
Fall 2013 | 2 6 (¢) y o
Winter 2014 2 10 12
Fall 2014 2 7 8
Winter 2015 2 10 15
Winter 2016 3 10 14
Fall 2016 2 9 10
Winter 2017 2 5 10
Total 9 o




Math 116 / Final (April 28, 2014) page 9

8. [12 points] Suppose a, and by, are sequences of positive numbers with the following properties.

o0
L] E an converges.

n=1

o
° Z by diverges.
n=1
¢ 0 < b, £ M for some positive number M.

For each of the following questions, circle the correct answer. No justification is necessary.

,

A .
= "
(c. <
a. [2 points] Does the series Zanbn converge? | Since 000< b, £ Ma, aad ng‘Mﬁ,. o /5
n=1 S dnbn ConVi ¢ o TESH
ZBaba Con eies by omPAriS e 4

Diverge Cannot determine

152N
= Diveeges * ba=4 for every “(‘”“'fi’ﬁ?

a 5 _1\n ? 1 n
b. [2 points] Does the series E (—1)"by, converge? Caaverses BE L = L'\ (by AS T),

n=1

Converge Diverge [ Cannot determine |

e This most dwvere - F & converged  thea W
c. [2 points] Does the series Z \/bn converge? | T Herm teSk implies I;;’:)\m Je =0, sothat

= in parhcular O<iGicd fo- all biy n, wheace |
o< 8L, <, for ay by n, so it Fb, “’""“35;\
n=t
Converge Diverge Cannot determine Contradichin, the
[Divereg] kb
: S 2, CRRE
d. [2 points] Does the series ZSin(an) converge? | Since &~ Coniaes ™ fern, pesy implies
| '};‘f,”mqﬂz"l S ﬁ;r* 0<a, < For all big A, W
I Si an : in —
Moo o, Bogd =l Sixoa, s B

Diverge Cannot determine ) .1 implies that \

2 5""(‘1..) ConveryCs

n=u

P
becquse G A, Coaven)es,
PEY

o0
e. [2 points] Does the series Z(an + bp)? converge?
n=1

-Canvb()c; i anfo and
b = & (by p-tesb.

Converge Diverge | Cannot determine |

Diveryes £ a,=0 and
00 Io,\ =X (} pvkﬂ')
b In 077
f. [2 points] Does the series Z e~ " converge?
n=1
D‘t\fb('}’-} Ly ,\‘4; "“C(‘m k§*7

Converge Cannot determine Siace g M2 e ite implies

that lim b 45

Nnase

University of Michigan Depantment of Mathematics Winter, 2014 Math 116 Exam 3 Problem 8 Solution
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6. [8 points] Suppose that f(z), g(z), h(z) and k(z) are all positive, differentiable functions.
Suppose that

1 1

0<f(:::)<;<g(av)<$—2

for all 0 < z < 1, and that ’
1

0<h(x)<57<k(m)<§

for £ > 1. Determine whether the following statements are always, sometimes or never true
by circling the appropriate answer. No justification is necessary.

1 i "
a. [2 points] / g(z)dz converges. Dwerges by Compacisen T€S+/ S\
0 D<|;<9[X} and f':;’(—alx =40

Always Sometimes

seQ‘lB‘%era)

‘ 16 very clo
Coﬂve’r?)c} (? ‘F(x) 15 _f_b & ‘

1 - -
b. [2 points] / f(z)dzx diverges. Aiv erges 5 Fl) s VET close
0 comv W Fx) =X

Explicek examplest €70 10 o)z % =%

Always Never

Conu-&(’]{j by COMPC(rfS% T—CC-\') Sinee

0o
c. [2 points] Zh(n) diverges. o hix) < ad Z :'_L conv, by p-test (P=2).
)(1' n=\

n=1

Always Sometimes

y - s very close 12 .7(L’— )
. b Converges F K<) 8 7 T
d. [2 points] Zk(n) converges. dive ges F kG is very close o x -
n=1 E)\p,."c:{' exdm(‘&{ L conv, € pefx) = )(L""’;(% 1‘:0-" all by

dive if k)= L-L AR

x3 ‘Fbr H” é{;en@\.}/‘ x, J
Always Never

University of Michigan Departiment of Mathematics Fall. 2014 Math 116 I:xain 3 Problem 6 Solution



Math 116 / Final (December 17, 2015) DO NOT WRITE YOUR NAME ON THIS PAGE page 11

13. [10 points] Suppose an and b, are sequences with the following properties.

[ ] E an converges.

n=1
en<b, <e".
For each of the following statements, decide whether the statement is always true, sometimes
true, or never true. Circle your answer. No justification is necessary. You only need to

answer 5 of the 7 questions. Only answer the 5 questions you want graded. If it is unclear
which 5 questions are being answered, the first 5 questions you answer will be graded.

|(_J_4J_

4 Converges to ©) Since -5 % 3, =
a. [2 points] The sequence B diverges. dnk  lipn _L =0 = lim L . Siueege
n nioo Ny 7 1lee @m”
Ao ety 5
ALWAYS SOMETIMES NEVER

b. [2 points] The sequence ay, is bounded. | Since i An Converyes, n term tesh 3 I‘M -2 x'
o that -0Od<a,<co.l ﬁ\a’qll é;j(nmy/, 7,

ALWAYS SOMETIMES NEVER  But there are onls &..m

m'ﬂy n' WL\\LL w’ll»

big Casuol’ and any
c. [2 points] The series Z — diverges. [C"""”?" * ba=e (}?,»?:T‘)l finlde sef

of AUmbesy
Diveryes i ) - ratie s b Sndat
7 = {I"""Sf-/ P=1) > /-’Uﬂ'( a's

©
ALWAYS [SOMETIMES)| NEVER nded,

n—ln
a
A

n=a

- = linm
So lim e = e n-,o. ":e—0=1 -,éo’r Whenze

o)
d. [2 points] The series Ze‘“" converges.

n=1

[Snna Zﬂ comferfjfs P-"CS‘I— =3hm q, o,

Ny

ALWAYS SOMETIMES NEVER T Livenyer
by n-= -Ier ™ fes+

o <]
e. [2 points] The series Zaﬁ diverges. [C onverges 1F A, =0, i
[2))

n=1 Diverses f 4, = = ) See 54 éon"‘OCS 1’7A'57'
ALWAYS [SOMETIMES| NEVER and iq g A |
- . . J.ucoc; b, (’-*3‘\-
f. [2 points] The series Zanb,, converges. | Canv¢ryes F a,=o, ( P=1)
! Diverges f A,=L al ¢, ze" 4
7 "*b 'fﬂrm-ICH'
ALWAYS [SOMETIMES)] NEVER S ik

Limm Q’;— zoo F0,
n
g. [2 points] The series Z— converges. ‘:va‘l“_)i! by fomeqnson Tes#; e

n=1 S ’a.a\ er
Ne o0¢ n} ¢ = al qu‘ Z 7'\7 Lonv‘fwfja L7
ALWAYS SOMETIMES NEVER Ratio Te;—\- o’
T
()] it =
NIéo —e_: -",‘/;\” Y 0_

a!

University of Michigan Department of Mathematics Fall. 20415 Math 116 Exam 3 Problem |3 Solution



Math 116 / Final (December 19, 2016) DO NOT WRITE YOUR NAME ON THIS PAGE page 2

[ o]
1. [4 points] Suppose that the power series ch(z — 3)" converges at z = 6 and diverges at

n=0
z = —2. What can you say about the behavior of the power series at the following values of
z? For each part, circle the correct answer. Ambiguous responses will be marked incorrect.

a. [1 point] At z = —3, the power series. ..

| CONVERGES DIVERGES CANNOT DETERMINE
/" b. {1 point] At z = 0, the power series. . .
CONVERGES DIVERGES | CANNOT DETERMINE]|

c. [1 point] At z = 8, the power series. ..

CONVERGES DIVERGES [ CANNOT DETERMINE|
d. [1 point] At z = 2, the power series. .. N
]r ICONVERGEQ DIVERGES CANNOT DETERMINE
» /,.0\:5‘- .
2. oints] Determine the radius of convergence of the power spri 12 % CAB ?\
. comt L.
:: i (2’!1-)' 2n A;\[ ) k\‘F Cn = /\'3n
Justify your work care nal answer in the space provided. Limit gyntax
\ will be enforced. :
\ £ Xa mp\ds-
\ Solution: Forn=0,1,...,le We have A

conve K Co = o0

al _ @+ D) ()

i ~2n+1)(2n +2)
lanl — ((n+1H? (20!

]
\N{ i dv. & €a7gn -
1

Conver aence  (f cetered at 3.

: 1
as n — oco. Hence the radius of convergence is \/; =

: | oF
N\ e s prdlem T terva
r. i Yle radios of

S.tﬂlc m Serwes Convedsés q+— >‘:6)
Comvecgence 15  leask | 6-3\=3.

Since the secies W Yo adios o convergence =
n Nees at x=-2,

a7 mest /_2_ 3/: < :

Say Ahe ' S

The.. Cdics of Canvefglnce 1S R Radius of conve

A}zw .
N Sertes Converges b f Ix-3] <P

% o genera “d dvecpes a1 ZzlnR
Thos b rele abod g ="
all e happens wuhen [x-32)=p,

l.!nivcrsnyofMichiganl)cparln.cntofMalhcnna:IcsknoW '? f’l«,_.ﬁ- e Sert o p i-sull.EOIﬁMalhIlﬁFx)am‘PruhlcmlSolutinn

: . (414 Werge 5 _

"€t Cveges ¥ o<x4?.5n'fﬁ:‘6 or Ix-3]< 16-3),

26, ¢ - g~ &
X22 or Ix-3lo l2-8l. Fa sn suw s ot TS LADE iF




Math 116 / Final (April 19, 2012) page 9

Li’ c. [4 points] Suppose h(z) and f(z) are continuous functions satisfying

i.0<f(m)§$for0<z_<_1.

1 1
ii. — <h{z) < =forz>1.

Decide whether each of the following expressions converge, diverge or if there is not
enough information available to conclude.

Sl ]
Solution: ) Az b )4 sz
i pr=%, E Sinee P2, X ,
< [ L :0‘-"‘\/" ;(1/1— }
: 0, Sine x X202
(a)xlg{.lo h(z) [ Conver)es / s

Diverges Not possible to conclude.

/

® [T)Nefjcs by Comparison TesH, Since O x SA&)]

(b)/ h(z)dz: i L o, ‘
1 N

Converges Not possible to conclude.

k &L <
o< FL) € T R and 5 t'/k)“}Lz

ii. p=2, iS.‘nze p=2, o e
r 74,

(> <]
(a)/1 h(z)dz: EConverjo by Comparisen Tt Sthee 0€hb)ch anld

X2

40 |
Diverges Not possible to conclude. I radx
Conv 24365‘]
1
0) [ f)da
Converges Diverges lNot possible to conclude.

Converyes if -P{.\) s Vicy close F» O)
d/‘\/(,f}«'_s ¥ fle /‘ T

EXp(rer G
)(Plta% e”“"*pla.' (onve,rjf; i€ Ax)= x,

(% = e g ( o a H‘Cmq\e\7)
£6)=x* .

Liniversity of Micligan Department of Mathematics Winter. 2012 Math 116 Exam 3 Probleni 4 Solution



Math 116 / Ezam 2 (March 20, 2018) page 7

4. [13 points]
a. [8 points] Consider the functions f(z) and g(z) where

%Sg(m) for O<z<-=.

1
g(m)S;—i for 1<z

z_lz <flxy for 1<az.

Using the information about f(z) and g(z) provided above, determine which of the fol-
lowing integrals is convergent or divergent. Circle your answers. If there is not enough
information given to determine the convergence or divergence of the integral circle NI

All e Know
abput F(x)

for 1éx i
tat L 2£().
x

If F(x)=‘,{1 then

. o0 ’ [OM .T('S‘)'/
S fodhx convy ) /1 gledz - (CONVERGENTY ~  DIVERGENT. = NI k?nu iy

x
e £6x)= Thea

! = £oc 331 (by e getph)
1 " by The 9mph/fr/x) 8
iv) / 9(z)dz CONVERGENT @ NI L,;,u%u o tfioy).
0 o

o
> ) / f(z)dz CONVERGENT DIVERGENT @
1

S a g
A m+c7 ’
‘ 12 al which
Sinee 0< e S9k) for 0 <re Theressre Converges.

*)
@%«Mx zoa 1’7 Camp.Tcgq_
’

; = So also g‘
b. [5 poin ges, compute % 90<) dx
its value. Show """"]C.r.
Solution:

SO 1
—  _dr=1li
/; z(lnx)zdx b5 00 %
using u = Inzx

1  converges.

."/

University of Michigan Departnient of Mathematics Winter. 2013 Math | 16 Exam 2 Problem ¢ Solution



Math 116 / Exam 2 (November 13, 2013) page 8

6. [12 points] Determine the convergence or divergence of the following improper integrals. Justify
your answers. Make sure to properly cite any results of convergence or divergence of integrals
that you use. If you use the comparison test, be sure to show all your work. Circle your
answer.

. St e, 1 :
a_‘L [4 pOlDtS] A mdﬂ: C ) RGES DIVERGES

Solution: Since ¢ 1 1
; -2

S

{o o] oo
and/ e~ 22 dx conve th n/ —dz génverges.
//:; | nverges the . T énverg

00 sh2(pd
b. [4 points] / ia—f—_biml?—-—-(z)da:, whert
2 <

% VERGES WES
g

§_is a positive constant. /

Solution: Since

00 1 e
and/ —gdgtonverges{p > 1) then ,
2 X

c. [4 points] Let f(z) be the differentiable function shown below. Note that f(z) has a
horizontal asymptote at y = 1.

w=[lx)

¥

00 !
Does / —Mda: converge or diverge? Circle your answer. If it converges, find its
2 1+ f(z)
ue.
CONVERGES DIVERGES
Solution:

* f(z) . b f(z)
/2 TR i) i, i 1+f(z)d””

b
, =b]irgc}ﬁn|l+f(b)j ~In|1+ f(Z)D:: In2.

= lim In |1+ f(z)]
b—oo

1
i =9 and ‘F(Z):o,
N ste That P (o)

so i Ts E«»Jd’rd" 4““’“’\
1
=/ A o Y

University of Michigan Department of Mathematics Fall. 2013 Math 116 Exam 2 Problem 6 Solution



Math 116 / Exam 2 (March 2{th, 2014) page 9

10. [12 points] Suppose that g(z) and h(z) are positive continuous functions on the interval (0,00)
with the following properties:

e [° 9(z) dz converges.
. fol g(z) dz diverges.
® e7% < h(z) < L for all z in (0, 00).

For each of the following questions, circle the correct answer.

00
a. |2 points] Does the integral / h(z)? dz converge?
1

Diverge Cannot determine

87 Comp. T'CS"-/ S O < L(x)z < ;Lz and ;;(dex r‘avwe-r?ff.]

)
1 _ ox, K
b. [2 points] Does the integral / h(z) dx converge? [Ccnv{( yes iF h)=e™ ( §¢ = ; }_b\
0 = =]

Divecges & hix)= L,

Converge Diverge | Cannot determine |

o0
c. [2 points] Does the integral h(1/z) dz converge?

e becao ~x U1 N
E\ qff[“—) —Clc‘amseln(u) #0, since h62€™ and liyn,+ € g 70.
N xi=u

1 47
3 . ? . 4
d. [2 points] Does the integral /0‘ g(z)h(z) dz converge? Diveses by (omn P Test

Since g<¢h6) for o<>/<e| so that }

Converge Diverge Cannot determine ETRENN

€for o0<x4l,
. an] gn i 6 dx
e. [2 points] Does the integral /1 g(x)h(z) dz converge? [( orverges b, Conp, 0y j;vi;e;, 1

So‘nécd-_"\(x)é) For x) 7

/
Diverge Cannot determine 7! s et

o< 9()‘)‘16:)4 9(’C)

| -

for xz) )
00 a’lé{ S‘M { 4
f. [2 points] Does the integral /1 e®g(e®) dz converge? Co VZ:;C ;
Diverge Cannot determine 5
e
e X ; ‘ S 9@©)dv
Se 9(e¥)dx = 4),"-:» gbexg/e")dx = bm. @
v=eX
. = lim c Ao =X | x ST
Ca0o Se 9 (v)do
University of Michigan Department of Mathematics I’o Winter, 2014 Math 116 Exaim 2 Problem 10 Solution

e 96) dx Converyy ‘OC(duJe 1§e<e= an
{:’oﬂéﬁ)dx Cmvt{jg/(‘



Math 116 / Ezam 2 (November 12, 2014) page 10

7. [8 points] Suppose that f(z) is a differentiable function, defined for = > 0, which satisfies the
inequalities 0 < f(z) < % for z > 0. Determine whether the following statements are always,
sometimes or never true by circling the appropriate answer. No justification is necessary.

a. [2 points] /l‘mf(z)dz converges. Conv. i+ £x)=0 . ﬂ
Dv. f 69 =L . |

Always Never

o Test S$Since
b. [2 points] / (f (:z:))zd:c converges. CO/IU g b7 Comp - /
1

DL FoPe 5 and ST Lde con,

Sometimes Never

Conve oF £6H=0.

c. [2 points] /o 1 f(z)dz converges. Div. & £6)=21
sV ¢ - X °

Always Never

- L w2 =0, \
= Singe PolkGIex and i * ‘
d. [2 points] /l ez converges. | w¢ bae i Fa)zo, o At
¥ Doa

; ) _ i TG
\):';Me x)'e'i“"" =e :i#'O/ ,J

. G So:l'{)() 4 x I1
Always Sometimes ) {

diverges. "_
\

J

University of Michigan Departrnent of Mathematics Fall. 2014 Math 116 Exam 2 Problem 7 Solution



Math 116 / Ezam 2 (March 23, 2015) page 12

10. [15 points] Consider the graph below depicting four functions for £ > 0. The only point of
intersection between any two of the functions is at z = 1. The functions f(z) and g(z) are
both differentiable, and they each have y = 0 as a horizontal asymptote and z = 0 as a vertical
asymptote.

y

Use the graph to determine whether the following quantities converge or diverge, and circle the
appropriate answer. If there is not enough information to determine convergence or divergence,
circle “not enough information”. You do not need to show your work.

oo “re . . L
a. [3 points] / f(z)dz LC”‘W&‘?" o 6 s cloge o 5o - ]
1
3/

Diveges & k) is  close to
I Solution:
CONVERGES DIVERGES [NOT ENOUGH INFORMATION |

o

b. [3 points] /lg(z)d;z; [ @Dueyes by Comp. TEH, Sing 36:)7,;&;_7 hr o<xg)
0 and SD' ;‘; Ax =0,

I Solution:

CONVERGES DIVERGES NOT ENOUGH INFORMATION
1 N o
c. [3 pOiIltS] / gl(z)e—-g(z) dz [‘Pu‘)’ v —9(%)) deu= _? /K) AX, to Q€+ ;(l) e'u Lo *\5
) L § 9 '&)6‘96&)4,‘ = ):A’:o* 9(a) _v 90) I
| Solution: a»ot = i ) 19(4) "
CONVERGES DIVERGES NOT ENOUGH INFORMATION %_ 90) <ince E
z ~-e ' |
00 |
d. [3 points] /1 Vg(z)dz ‘-c'{"_;d glay=o= f
So +
I Solution: i :ﬂq e )[a)_o \".
CONVERGES DIVERGES [NOT ENOUGH INFORMATION | aset T e

(D‘werjcs W 960 s closets 5 ) Since f&;}ﬂ’x F oo
Com{d(/cs f g(x) S oot O Hfor LI} X,

Uiniversity of Michigan Department of Matheiatics Winter, 2015 Math 116 Exam 2 Problem 10 Solution



Math 116 / Exzam 2 (March 23, 2015) page 138

e. [3 points] The volume of the solid formed by rotating the region between f(z) and the
z-axis from z = 1 to £ = oo about the z-axis

I Solution:

CONVERGES DIVERGES NOT ENOUGH INFORMATION

) ) 60
/ﬂ\ii volome 15 S aF/x)—Lalx : which  canveryes b

)
Lomp. Test  sine o < W HGN @( 3 ) = —,3

~

’fbf X 7/) ) anJ S J)( @nu&rt)es

% 3/7,

University of Michigan Department of Mathematics Winter, 2015 Math |16 Exam 2 Problem 10 Solution



Math 116 / Final (April 21, 2016) DO NOT WRITE YOUR NAME ON THIS PAGE page 10

10. [14 points] A function f has domain [0,00), and its graph is given below. The numbers
A, B, C are positive constants. The shaded region has finite area, but it extends infinitely in
the positive z-direction. The line y = C is a horizontal asymptote of f(z) and f(z) > C for
all > 0. The point (1, A) is a local maximum of f.

y

a. [6 points] Determine the convergence of the improper integral below. You must give
full evidence supporting your answer, showing all your work and indicating
any theorems about integrals you use.

Solution: We have that for 0 <z <1

1@ 5
@,

8w

1 B 1
The improper integral / N de=B / %dz diverges by the p-test with p = 1. Thus,
0 (i}

1
the integral / @ dz diverges by the comparison test.
0

University of Michigan Depantinent of Mathematics Winter. 2016 Math 116 Exam 3 Problem 10 Solution



Math 116 / Final (April 21, 2016) DO NOT WRITE YOUR NAME ON THIS PAGE page 11

10. (continued) For your convenience, the graph of f is given again. The numbers A, B,C
are positive constants. The shaded region has finite area, but it extends infinitely in the
positive z-direction. The line y = C is a horizontal asymptote of f(z) and f(z) > C for all
z > 0. The point (1, A) is a local maximum of f.

Yy
A -~
: f(=z)
B 7] s ((7\)
\) -
: ( Av=4£ ’&VAA
C [ S .
: lp e
1 b0 oy
00 =l S oudo
b. [3 points] Circle the correct answer. The value of the integral / f(@)f(z)dx Lam fh) £01)
1 h 2
= limm
—y b 2 i=p
isC-A is Q’-—;—‘g isB—A cannot be determined diverges
00 : DI b 7
c. [3 points] Circle the correct answer. The value of the integral / f(z)dz t ! L";"m $PLI6) dx f
1 ' |
L= e /
L 'l’e/:oq ‘F{X)] ) .Jr
(=C-fu)=C-A. |

is 93543 is C cannot be determined diverges

d. [3 points] Determine, with justification, whether the following series converges or diverges.

> (fm)-©)
n=1

Solution: We notice that the function f(z)—C is decreasing,vpositive with mlg& (f(z)-C)=0.
By the integral test, the series (when x;i)

> () -0)
n=1

converges if and only if the improper integral

[Tu@-o

converges. But this integral gives exactly the shaded area, which we know that it is
finite. So this integral converges and therefore the series converges as well.

University of’ Michigan Department of Mathematics Winter. 2016 Math | 16 Exam 3 Problem 10 Solution



Math 116 / Midterm (November 14, 2016) DO NOT WRITE YOUR NAME ON THIS PAGE page 8

9. [10 points] Suppose that f is function with the following properties:

o0
f is differentiable f(z)>0for all z / f(z)dz converges.
1

For each of the following parts, determine whether the statement is always, sometimes, or
never true by circling the appropriate answer. No justification is needed.

S <500 <2 and SF(X)Jx Covw.)
als, g 4&)4)4 Corw/ so Thit
55‘ oo 1296 F6)dye  conv,

«as (.
ALWAYS SOMETIMES NEVER X

o0
a. [2 points] / 1000f () dz converges.
500

Conv. ¥ F6&) is very clase +» O, Such as -ﬁf,@:;’-z

b. [2 points] /loo(f(z))2/3 dz converges. Dy g Fo -
X

ALWAYS |[SOMETIMES | NEVER

XTI
f-

st S
ST, /‘- i

ra "A}’/ Sz l/ , I 274
7T ’1"'7' ""».’m CAo T R

D 5"1& ; -Féc)alsc Conv:) D ‘FCYJ most be 0)
Sa Al lim, «%.a‘ﬁr = 0. By LCT Hor

c. [2 points] / oo( f())¥? dz converges.
1

ALWAYS SOMETIMES NEVER tepreges m*ejmis
S:n,;e '(‘[)&)70 {
oy I dnd -('()‘)311
[® el = "
. 1 'S Au—,l_ Ax = -0 b and SM‘FG)Jx ol
d. (2 points / f(z) dz converges. 3 1 = -
[ | | f(3) Ly 2 A(F)de = Mo 34501,1 iy, -
= Ol-m ffé’lAu @hm S--F[u)d :
ALWAYS SOMETIMES NEVER g‘ -FL‘J) Ao
) T
NL‘\CA Con\V , |
by Comp.Test
: ® f1(x) f'(x) d $inee o<—F{u)<€[)
e. {2 points dz converges. Note: = —In(f(z)).
[2 points| 1 f(@) g ( fz)  dz (f()) ) ¥ u7;l il

S8 dx comy,

—

ALWAYS SOMETIMES NEVER

&0
Sinc conveence of S:‘F&)AX
implies (i _
v Tt =0
So ‘ﬂ,‘#
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5. [10 points] Let f(z) and g(z) be two functions that are differentiable on (0, 00) with continuous
derivatives and which satisfy the following inequalities for all > 1:

1 1 1 1

;Sf(x)sm and Psg(z)ﬁ'm-

For each of the following, determine whether the integral always, sometimes, or never con-
verges. Indicate your answer by circling the one word that correctly fills the answer blank. No

justification is necessary. No credit will be awarded for unclear markings.

o0 Dveays by Comp. TEsT, TRl
a. [2 points] / vV f(z)dz converges. Sine pc< «',7 < [ and SA'/"
1 x/z ) ‘ZL
Always Sometimes L Never l
P T
i o0 (ono. F 960 = 5
b. (2 points] /3 4000g(z) dz converges. T S ANy Y :—3/4 )
Always I Sometimes | Never
o0
c. 2 points] / f(z)g(z) dx converges.
1
l Always j Sometimes Never 143
: <£6)969<x" A
[ (onv. by Co-np .Teg#-/ Since O 9(x)
and S"iji,! - JX (onV . Since _?.:_,L‘_'i >1.
q
(v o]
d. [2 points] / g (z)e9® dx converges.
5
I Always ] Sometimes Never
[ﬂ‘is i @ i SBCE 5199
b-aee (=4 0
&5 - 'i:/:)‘o- 696‘)]5
. /
e. (2 points| /1 F(z)In(f(z)) dz converges. . o lima 9“)’ 29(5-)_e°p 9(‘,_)1
L Always j Sometimes Never . repak by parts)
/ _ 5 : vhau -0
by~ £ ) h/‘p&))o‘x = '::v,a ;m b ds = 'L’:;“' ¢ *0) =1
[ v=+6)
dt) :‘(‘1&)43
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