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Pr e p a ring fo r the thirde xa m

1.The ide asar e the m ostim p o rtantthing! A ndwhata re those ide as? A p a rtiallistis:

num e ricalinte gr ation techniq ues: m idp ointm ethod,trap ezoidm ethod,sim p son'srule

im p r op e r integralsofthe r̄stkindandofthe se condkind

rulesfor e valuating lim its(L'Hop ital'sR ule,ignoring sm allte r m s,etc)

testsfor conve rge nce of in n̄ite se riesze r o lim itdive rge nce te st,alte r nating se rie s,inte gr al,
com p arison andabsolute r atio te sts

usefulse riesto r e m e m be r a r e p -se ries,ge om etric se ries,ha rm onic se ries,alte rnating ha r m onic se ries

2 .Proble m swillr e se m ble hom e w o r k,q uizandlab q ue stions.B utthe y willnotbe ide nticalto these.
In n̄ite se riestake som e tim e to absorb.W e have nothada gre atde aloftim e.T he testq uestionswillre °e ct
thatfact.

3.Practice using te stsfor conve rge nce .E sp e cially im p ortanta re the A bsolute R atio Test,Lim itCom p a r-
ison testandthe n-th Te r m Test.Don'tcom e into the e xa m withoutbeing able to take the lim itask ! 1
ofsom e e xp r e ssion involving k.Don'tforgetthe othe r testsw e have cove r ed(the IntegralTestandthe B asic
Com p a rison Test)butr e m e m be r thatthe y a re only for use on p ositive in n̄ite se ries.

4.R e m e m be r the basic ide a ofdoing com p a risons:
If you w antto show thatsom ething CO N V E R GE S,you have to com p a r e itto som ething w hich isLESS
THA N O R E QUA LTO som ething you alr e ady know CO N V E R GE S.
Ifyou w antto show thatsom ething DIV E R GE S,you have to com p ar e itto som e thing w hich isGR E A TE R
THA N O R E QUA LTO som ething you alr e ady know DIV E R GE S.
T he \som ething" can eithe r be an im p r op e r integralor an in n̄ite se ries,butin eithe r case the integrandor
te rm sm ustallbe PO SIT IV E .

5.R e m e m be r the rulesoflim its:
Taking the lim itoff(x )asx a p p roachesc isN O T A LW A YS the sa m e thing as\p lugging in" the value c into
the function f(x ),esp e cially ifthe value c isin n̄ity.You shouldre m e m be r thatlim x ! 1 m e ansx isgetting
ve ry ve ry large andconside r the cor r esp onding be havior ofthe function.The R ulesw e de velop edin classfor
lim itsshouldhelp you e valuate lim its.You shouldm ake up your ow n lim itp roble m sandtry anddo the m .

R ulesfor the E xa m

1.You a r e allow edthe attachedhalf-she etofcoloredp a p e r for w ritte n notes.O nly the use of notes
on these blue notesisp e r m ittedduring the e xam .You m ay notuse the p rogra m function ofyour
calculator to stor e additionalnotes.T hisp olicy will,ofcourse,be re °e ctedin testq uestions.T he r e
willbe fe w e r p roble m sinvolving sim p le calculationsandm or e involving inte rp re tationsofthe m ain
ide as,i.e.shortessay q uestions.

2 .A susual,the r e willbe a p ledge on the e xa m .B y signing the p ledge,you indicate thatyou follow ed
allthe rulesofthisexa m andfurthe r m or e thatyou p rom ise notto discussthe e xam with anyone
(e ve n p e op le w ho have alre ady n̄ishedthe e xa m )untilA FT E R 4:30 p m on T hursday A p ril16 .
group .

3.N o answ e r willbe give n cr editwithoutaccom p anying work.N o e xce p tions.Unlessothe rwise indi-
cated,answe rsshouldbe le ftin e xactform ,i.e.no decim alap p roxim ations.

4.Thislistofrulesisnotne cessarily e xhaustive.Ifyou have any q uestionsaboutw hatisallow edand
whatisnot,you ar e r esp onsible for asking m e.Ignorance isnotan e xcuse.



SA MPLE PR O BLEMS

1.E valuate the following integrals

Z 2
x 2 + 3

dx
Z 1

¡1

2
x 2 + 3

dx

Z 1p
x 2 ¡ 9

dx
Z 5

0

2
x 3

dx

2 .W ithoutcom p uting any antide rivativesyou shouldbe able to dete r m ine w hich ofthese inte grals
conve rge or dive rge (by using an a p p rop riate com p a rison)

(a)
Z 1

1

1
x 2 + 4x + 3

dx

(b)
Z 1

0

1
x ¡ 3p x

dx

3.For which valuesofp do the following inte gralsT p conve rge ? T p =
Z e

0
x p ln(x )dx

4.Dete r m ine w hich ofthese se riesconve rge or dive rge :

(a)
X1

k=1
(0:9 9)k

(b)
X1

k=1
(¡0:99)k

(c)
X1

k=1
(1:01)k

(d)
X1

k=1
(¡1:01)k

(e)
X1

k=1

k
k2 + 1

(f)
X1

k=1
sin(k¼=4)

(g)
X1

k=1

1
ln(k)

(h)
X1

k=1

cos(k¼)
ln(k)


