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Each problern is wo*h 15 or 20 points. Work at lea-ct foru of the frrst five probleDs
and botb of the last tvo problems; yot rnay *olk ali seven probleus for extra
credit. Nunerical estirDates are uDacceptable; for full credit 1'ot urust shorv all 1'our
work ard use tbe indicated Drethods.

1. (15 pts) Find the slope the tangent lire to r : d'� rvher d: i.
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2. (15 pts) Filrd
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3. (15 pts) Use iocal lineal approxinrtion to approxjtrate the ralte of V30. Perforur
all alithDretic by haDd, and rne a graph to illustrate whether yor.u- aPproxiDation is
an overestinate or all ulderestiDatc.
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5. (15 Dts) Fiud u'for
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6. (20 pts) Suppose a circular platform ele\ator is locatcd directly below a spotlight

and casts a shadov on the floor below. The height of the spotlight is 21 lDetels. the

platform is 5 rneters acloss, and its shadow is 15 llletels acloss. If the sltaclor"s

diameter is currently shrinking at a rate of 1 n1/s, fitrd the curlelt height of the

elela,to!, determiDe whether the elevator is movlng up or dowr, arrd fiDd its speed.
(Hint: &aw a cross-section of tlie elevator \\'ith its shadow aud use similar
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(20 pts) The tenrperatule ? (in "F) of a 12" skillet o\'cr a gas flante is gi\'eD as a
fturction of the distancc d (iu inches) liorr the center of the skillet by

T(d\ : -0.2d3 - 1 5d2 + 14 4d + 2oo

Find the ma-ximurD arrd iliniDrrur temperattre of the skill€t and rvhere these
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