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(b) The hard way. We have
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We continuewith thepartialfractionsdecomposition,etc.

The easy way. We integratewith respectto y insteadof x. We have
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We thenlook up theintegral for sec3 θ in a tableandproceedfrom there.

(c) We have
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(assumingx � 0; if x � 0, a slight changeto thefinal equalityis required;what do you think thatmight
be?).It follows thatthearclengthis
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(d) We havey
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You cancalculatethevalueusinga calculatoror you canusea 30-60-90degreeright triangleto find the
exactvalue.

2. Thearclengthfunctionis
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(Strictly speaking,weshoulduseadummyvariableinsidetheintegral sothatthetwo differentmeaningsof the
letterx don’t getconfused.)Filling in thedetails,
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so
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4. First weverify thatthefunctionis a solutionto thedifferentialequation.Theleft handsideis
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Second,we verify thatthegivenfunctionsatisfiestheinitial condition:
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7. We did thisonein class.
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Integratingover thebranchof thecurve in quadrantI we have
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Sincetherearefour brancheseachwith thesamelengthby symmetry, we have the total lengthof thecurve is
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This is a toughintegral,but not impossible.Let u
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Probablythebestwayto tackletheaboveintegral is to changeall thetans to secsusingthePythagoreanidentity
andthenusea reductionformula(or integrationby parts)for theintegral of powersof sec.Theintegral canbe
evaluatedin closedform sothearc lengthcanbecalculatedexactly. (If anyonehascompletedthecalculation,
I’ d appreciateit if I couldborrow yournotesto completethissolutionset.)
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