Exam 1-060
1. Letu=4x-1.

2.

(&) Weusedtheidentity to write two equationsonefor sin(a + b), thesecondor sin(a — b),
thenwe combinedhetwo.

(b) Lett =0/2.

3. Firststepisletx = € . Secondstepis a trigonometricsubstitutionyvherethe solutionmirrors
whatyoufind in CC10.ReadagainCC10,asl will askmostof youto redoproblems31-32of
homeworkjncludingfigureandincludingsuchwordsas“then” and“since”.

4. Do notforgetthefigures.
Exam 1-071
1. SeeCCo.

2.b) Completethe square,then use a trigonometric substitution, mirroring the stepsshown
in CC10.

3. Theintegrands anotrationalfunctionof x, butof /x.

Exam 1-080

1.b) Themean-valu¢gheoremandthemean-valu¢heorenfor integralsaredifferenttheoremsBoth
havea statementvhich mustincludetheequivalenof thewords“for some”or “thereexists”.

2.b) To show convergencaising comparisonyou may bound the integrandfrom aboveby a
functionof theform & whereC is a positiveconstanto bedeterminedDoesC = 1work?

Xy X
4.b) First completethe squarethen usea trigonometricsubstitutionmirroring the stepsshown
in CC10.
Exam 2

1.
(@), (b):thefigurein CC10showsthosearcswheretan® > 0, whichis alsowherey/tarf =
|tane| = tan 0. Theloopsindicatethattan 6 is notdefinedat® = + 1/2. Ontheotherhand,
sin B is definedeverywhereincludingthesemi-circlewheresin® < 0.

Part(c) wasdiscussedh classtheequations
tan@ = y/x D
6 = arctar{y/x) (2)
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arenot equivalentThe first hasinfinitely manysolutionsd, whereaghe secondonly allows
- TU2 < 6 < /2. Furthermoreneitheris avalid substitutgor theexactsystem

rcosd = x, rsing =y (©)]

Equation(2) is only usefulwhenusingatableor calculatorand,in orderto find the correct
solutionshasto beusedn conjunctionwith (3). Whenlookingfor exactvaluestheonly useful
formis (3), whichwill give youinfinite familiesof solutiong(r, 6) . Keepalsoin mindthatr is
allowednegativevalues.

(d)—(g) Among the tools we haveto determineconvergencef series,oneis the principle
of comparisorbetweenpositive seriesanotherthe theoremwhich stateshat an absolutely
convergentserieds convergent.

2.a) Theequations
r=3r (1
r=3 (2)

arenot equivalent(2) represents circle centredat the origin; (1) represents largerset:the
samecircle,plustheoriginitself, since(1) amountgo

r(r-3)=0.

Goingfrom (1) to (2) by “simplifying by r”, asfolk wisdom(or superstitionjricksyouinto, is
aseriougnistake sinceyou aredeletingthevalid solutionr = 0. In problem57 of homework,
thesamemistakewasmade replacing

sin® = 2sin cosO
by
2cosO = 1.



(@)

(b)

(€)

A commonmistakeis themisuseof parenthese&eepin mindthat(2n)! # 2n! = 2(n!).

(2n)! _(2n+1)(2n+ 2)

Here,if a, = (n!)2’ thenah+l = (n+ 1)2

To showthatthis serieds analternatingseriedor n > somep, you must,asa step,study
thevariationof f (x) = x?e”*. For this step,| haveusuallyshownthe graphof afunction
which hasthesamesignasf’(x) . Do thesame.

A serieswill convergeif it hasthe alternatingseriesproperty,but the propertyis not

necessaryor convergenceSo,in additionto finding the valuesof p for which the series
is alternatingfor k largeenough(hereasit happensk > 1), you mustalsoshowthatfor

othervaluesof p, theserieswill diverge.

Lete = 0.5 x 1072. Theerrorboundfor alternatingseriegells usthat|ZCn - 05| < |06| <eE.

Thelower estimatdérom theintegraltesttells usthat|zah - 548| > ﬁ: Utdt>e.



