CalculusllI
Practice Problems 13

1. A mandrops out of a planeat 25,@0 feet of altitudeandimmedately opers his parahute. For this man
andparaclutethedecelertion dueto air resistancés 4v wherev is his velocity. How far hashefallenin one
minute?How long doesit take for him to hit theground, andat appraimatelywhatvelocity doeshe hit the
ground?

2. a) Let a massm hangfrom a springof springconstant. Supposehatit is setin motion Show that,
throwghout the motion, mv? + kx? is constat, wherex represets displacemenfrom equlibrium, andv is
velocity.

b) Suppsethatk = 4 dynes/cmandm = 10 g, andthespringis alreadyin motion At a particularinstant
the springis located10 cm. from equilibium andtraveling at velocity 8 cm/sec.For this motion whatare
themaximum velocity andmaximum displacenentof themass?

3. Theabove configuationis putin aviscousfluid which exertsaretarantforce proportionalto thevelocity,
with constanof proportiorality g = 12. Find theequatiorof motionof themassgiven thatattimet =01t is
atx = 0 andits velocity is 4.8 cm/sec.Whatis the maximum displacemenof themass?

4. A crystalglasscorsistsof cellsin acrystallineshapavhichoscillateata naturalfrequeng, sothemotionis
governedby adifferentialequationk” + wéx = 0 where2m/ w, is thefrequeng. If theambientair is vibrating
atafrequeng of 2717/ w (due to a morotonalsound perhag), thenthe motionof a crystalis modifiedby the
forceof theair in motionsoasto be governedby theinhomogeneasequatio

X' + wx = Acoscwt

Findaparticularsolutionof this differentialequation Whathapensasw apprachesw,? (Thisphenanenm
is calledresonance.)

5. Considerthecircuit asshavn in thediagram The switchis turnedonattimet = 0. Find thecurreri asa
function of time.



