
Exam 1-060

1. Let u = √x − 1 .

2.

(a) Weusedtheidentity to write two equations:onefor sin(a + b), thesecondfor sin(a − b),
thenwecombinedthetwo.

(b) Let t = θ/2 .

3. First stepis let x = te . Secondstepis a trigonometricsubstitution,wherethesolutionmirrors
whatyoufind in CC10.ReadagainCC10,asI will askmostof youto redoproblems31-32of
homework,includingfigureandincludingsuchwordsas“then” and“since”.

4. Do not forgetthefigures.

Exam 1-071

1. SeeCC9.

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

3. Theintegrandis anot rationalfunctionof x, butof √x .

Exam 1-080

1.b) Themean-valuetheoremandthemean-valuetheoremfor integralsaredifferenttheorems.Both
haveastatementwhichmustincludetheequivalentof thewords“for some”or “thereexists”.

2.b) To show convergenceusing comparison,you may bound the integrandfrom aboveby a

functionof theform C
x√x

, whereC is apositiveconstantto bedetermined.DoesC = 1 work?

4.b) First completethe square,thenusea trigonometricsubstitution,mirroring the stepsshown
in CC10.

Exam 2

1.
(a),(b): thefigurein CC10showsthosearcswheretan θ ≥ 0, which is alsowhere√ 2tan θ =
| tanθ | = tanθ . Theloopsindicatethattanθ is not definedat θ = ± π/2 . On theotherhand,
sinθ is definedeverywhere,includingthesemi-circlewheresinθ ≤ 0 .

Part(c)wasdiscussedin class:theequations

tanθ = y/x (1)

θ = arctan(y/x) (2)
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arenot equivalent.The first hasinfinitely manysolutionsθ, whereasthe secondonly allows
− π/2 < θ < π/2 . Furthermore,neitheris avalid substitutefor theexactsystem

rcosθ = x, rsinθ = y (3)

Equation(2) is only usefulwhenusinga tableor calculator,and,in orderto find thecorrect
solutions,hastobeusedin conjunctionwith (3).Whenlookingfor exactvalues,theonlyuseful
form is (3),whichwill giveyouinfinite familiesof solutions(r , θ) . Keepalsoin mindthatr is
allowednegativevalues.

(d)–(g) Among the tools we haveto determineconvergenceof series,one is the principle
of comparisonbetweenpositiveseries,another,the theoremwhich statesthat an absolutely
convergentseriesis convergent.

2.a) Theequations

2r = 3r (1)

r = 3 (2)

arenot equivalent.(2) representsa circle centredat theorigin; (1) representsa largerset:the
samecircle,plustheorigin itself,since(1) amountsto

r (r − 3) = 0 .

Goingfrom (1) to (2)by “simplifying by r”, asfolk wisdom(or superstition)tricksyou into, is
aseriousmistake,sinceyouaredeletingthevalid solutionr = 0 . In problem57of homework,
thesamemistakewasmade,replacing

sinθ = 2sinθ cosθ

by

2cosθ = 1 .
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4.

(a) A commonmistakeis themisuseof parentheses.Keepin mind that(2n)! ≠ 2n! = 2(n!) .

Here,if an = (2n)!
2(n!)
, thenan+1 = (2n + 1)(2n + 2)

2(n + 1)
an .

(b) To showthatthisseriesis analternatingseriesfor n ≥ somep, youmust,asa step,study
thevariationof f (x) = 2x −xe . For thisstep,I haveusuallyshownthegraphof a function
whichhasthesamesignasf ′(x) . Do thesame.

(c) A serieswill convergeif it hasthe alternatingseriesproperty,but the propertyis not
necessaryfor convergence.So,in additionto finding thevaluesof p for which theseries
is alternatingfor k largeenough(hereasit happens,k ≥ 1), you mustalsoshowthat for
othervaluesof p, theserieswill diverge.

5. Let ε = 0.5 × −210 . Theerrorboundfor alternatingseriestellsusthat |∑cn − σ5 | ≤ |c6 | ≤ ε .

Thelowerestimatefrom theintegraltesttellsusthat |∑an − s8 | ≥ ∫
∞
9

1/ 3t dt > ε .


