MATE 3031-090 Samplesxamination April 9,2013

Find the derivative of thefunctiony = /xe“(1 + x?)%.

The minutehandon a watchis 8 mm long, andthe hour handis 4 mm long. How fastis the
distancebetweerthetipsof thehandschangingatoneo’clock?

A particlemovesalongtheparabolay = x? in suchawaythatits abscissancreasest a steady
10 m/ sec. How fastis theangleof inclination 8 of theline joining the particleto the origin
changingwhenx = 3m?Doesd6/dt have alimit asx - 00?

Find the absoluteextremaof x* — 2x* + 2 overtheinterval [-2,3].

(&) Atruckerhandsn aticketatatoll booth,shavingthatin 2 hrthetruckhadcovered134mi
onatollwayonwhichthespeedimit is 60 mph.Why is thetrucker citedfor speeding?

(b) Shaow thatfor ary numbersa, b, |cosb - cosa| < |b - aj

Studythevariationof 2 + 2x? — x* local extremajntervalsof monotonicityinflectionpoints,
intenvalsof convexity or concaity.

Shaw thate® > 1for x = 0, andconcludethat € > 1+ x + X%/2 for x = 0.



