
M ath 12 0,Sp ring2 001 E xam #3

6 :30p m ,W edne sday A p ril2 5,2 001
N am e :

Se ction: 8:30a m o r 10:30a m (circle one) R on B uckm ir e
A lan K no e r r

1.The r e a r e four (4)q ue stionson thise xam . E ach one involve sboth co m p utationsandin-
te r p r e tation. R e adandansw e r e ach q ue stion car e fully andfully. A nsw e rsshouldbe in
com p lete se nte nces.

2 .The e xam isscheduledto take 6 0 m inutes(1hour)butyou have the full3 hoursto com p lete
it.

3.Partialcr editwillbe give n,butonly ifw e can se e the cor r e ctp arts.So show allofyour
w ork.

4.R e callthe rule ssetouton the handout.O nly your blue notesa r e allowed.Your blue note s
m ustbe handedin with your e xa m .W he n you ar e n̄ishedp le ase sign the p ledge be low.

5.R e lax ande njoy...andask q uestions!

Pledge : I, ,p ledge m y hono r asa hum an being andO ccidental
stude nt,thatI have follow edallthe rule sabove to the lette r andin sp irit.

Proble m : Scor e :
1a /5
1b /5
1c /5
1d /5
1e /5
1f /5

/30
2 a /5
2 b /5

/2 0
3a /10
3b /10
3c /10

/30
4 /2 0

T O TA L: /100
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1.(30 p oints)Dete r m ine ifthe following in n̄ite se rie sconve rge o r dive rge .In e ach case,state
w hich testyou use andshow how you a p p ly the test.

a.
1X

k=2
(¡1)k 1

ln(k)

b.
1X

k=0
sin(

k¼
2
)

c.
1X

k=1

k + 1
k
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d.
1X

k=0
e¡k

e .
1X

k=0
(¡e)k

f.
1X

k=1
k¡e
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2 .(2 0 p oints)

a.W rite dow n an e xam p le ofan im p r op e r inte gr alofthe r̄stkindwhich CO N V E R GE S,
ande xp lain how you know your e xa m p le isCO N V E R GE N T.

b.W rite down an e xam p le ofan im p r op e r inte gr alofthe r̄stkindwhich DIV E R GE S,and
e xp lain how you know your e xam p le isDIV E R GE N T.
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3.(30 p oints)Conside r the inte gr alI p =
Z e

1
(ln x )p

1
x

dx . W e wantto de ve lop a rule for w hat
value sof p willI p conve rge .R e m e m be r,p can be any r e alnum be r.You shouldbe able to
n̄dI p r e ga rdlessofwhatp actually is.

a.A p p ly the m ethodofinte gr ation by substitution to I p with u = ln(x ).Show thatthe inte gr al

I p can be w ritte n com p le te ly in te r m sofu as
Z 1

0
u p du.

b.E valuate the inte gr alfro m p a rt(a)to dete r m ine for w hatvaluesof p I p conve rge sandfor
w hatvalue sofp itdive rge s.

c.E valuate I 3 =
Z e

1
(ln x )3

1
x

dx
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4.(2 0 p oints)Two stude ntsar e discussing calculusandyou ove rhe a r the ir conve rsation.

Sydne y: T he ze ro-lim ittestisthe be sttestfor in n̄ite se ries! Ijustp rovedthatthe ha r m onic

se ries
1X

k=1

1
k
conve rgesbe cause I know lim

k! 1
1
k
= 0

Madison: T hat'snotright! You shoulduse the com p a rison test.Show that1
k isgre ate r than

1for allk > 1. The n since we know 1
k isp ositive for allk > 1andsince

1X

k=1
1

DIV E R GE S,thiswillp rove thatthe ha r m onic se riesisgre ate r than a dive rge nt
se ries,andthusalso dive rges.

Co m m e nton the unde rstanding ofcalculusdisp layedby the two stude nts.In cle ar,le gible
se nte nce side ntify any cor r e ctandinco rr e ctstate m e ntsm ade by the stude nts.Ifa state m e nt
isincor r e cte xp lain w hy.You m ustbe car e fulnotto m ake any incor r e ctstate m e nts
yourse lfin your e xp lanation.PR O O FR E A D YO UR A N SW E R .
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