MATE 3031-090 Samplesxamination May 2,2013

Sketchthecurve
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Period variation,inflectionpoints,asymptotes,egionsof corvexity or concaity.
Find any asymptotes:
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A womanatapointAontheshoreof acircularlakewith radius2 mi wantsto arrive atthepoint
C diametricallyoppositeA on the othersideof thelake in the shortespossibletime. Shecan
walk attherateof 4 mi/h androw aboatat 2 mi/h. How shouldsheproceed?

Fermats principlein opticsstateghatlight alwaystravelsfrom onepoint to anotheralonga
paththatminimisesthetravel time.Consideright from a sourcepoint A, reflectedby a plane
mirror to a recever point B. Shav thatfor the light to obey Fermats principle,the angleof
incidencemustequaltheangleof reflection.

Find afunctionf suchthatf’(x) = x3 andtheline x + y = 0is tangento thegraphof f.
Thelineardensityof arodof lengthlmis givenby p(X) = 1/v/%, in gramspercentimeteywhere

X is measuredh centimetregérom on endof therod.Find themassof therod.

(@) Let A betheareaof apolygonwith n equalsidesinscribedin a circle of radiusr. By
dividing the polygoninto n congruentriangleswith centralangle2rv/n, shaw that
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€) Expressnlim > :1—5 asadefiniteintegral.
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(b) Findﬁx‘zdx. Hint: choosex "to bethegeometrianeanof x, _, andx, (thatis, x ”=1/%_1x)
andusetheidentity
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