
Calculus II
Practice Problems 13

1. A mandrops out of a planeat 25,000 feetof altitudeandimmediately opens his parachute.For this man
andparachutethedeceleration dueto air resistanceis 4v wherev is hisvelocity. How farhashefallenin one
minute?How long doesit take for him to hit theground,andat approximatelywhatvelocitydoeshehit the
ground?

2. a) Let a massm hangfrom a springof springconstantk. Supposethat it is set in motion. Show that,
throughout the motion, mv2 �

kx2 is constant, wherex represents displacementfrom equilibrium, andv is
velocity.

b) Supposethatk � 4 dynes/cmandm � 10g, andthespringis alreadyin motion At a particularinstant
thespringis located10 cm. from equilibrium andtraveling at velocity 8 cm/sec.For this motion, whatare
themaximum velocity andmaximum displacementof themass?

3. Theaboveconfigurationis put in aviscousfluid whichexertsaretardantforceproportionalto thevelocity,
with constantof proportionality q � 12. Findtheequationof motionof themass,given thatat time t � 0 it is
at x � 0 andits velocity is 4.8cm/sec.Whatis themaximum displacement of themass?

4. A crystalglassconsistsof cellsin acrystallineshapewhichoscillateatanaturalfrequency, sothemotionis
governedby adifferentialequationx � � � ω2

0x � 0 where2π � ω0 is thefrequency. If theambientair is vibrating
at a frequency of 2π � ω (due to a monotonalsound,perhaps), thenthemotionof a crystalis modifiedby the
forceof theair in motionsoasto begovernedby theinhomogeneousequation

x � � � ω2
0x � Acosωt

Findaparticularsolutionof thisdifferentialequation. Whathappensasω approachesω 0? (Thisphenomenon
is calledresonance.)

5. Considerthecircuit asshown in thediagram. Theswitchis turnedon at time t � 0. Find thecurrent asa
function of time.


