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1．（25points）

（a）（10points）Supposeacellissuspendedin asolutioncontainingasoluteof

COnSt，antCOnCentrationCt．Supposefur比ert，hatthecellhasconstantvolumeV

andthattheareaofitspermeablemembraneistheconstantS．ByFick，slaW

thera七eofchangeofitSmaSSm（t）isdirectIyproportionaltotheareaSand

thediEerenceC：－C（鉦whereC（t）istheconcentrationofthesoluteinsidethe

Cellatanytimet・FindC（t）ifm（i）＝VC（t）andC（0）＝Cb・SeeFigure（a）．

（b）（5points）Initially，tWOtanksAandBeachholdlOOgallonsofwater．The

WaterispumpedbetweenthetanksasshoⅥγninFigure（b）．Usetheinfomation

giveninthe五guretOCOnStructamathematicalmodelforthenumbersXA（t）

andXB（古）ofpoundsofsaltatanytimeintanksAandB，reSPeCtively．

（C）（10points）Inanavalexercise，aShip Slispursued byasubmarineS2日aS

ShowninFigure（C）・ShipSldepartspoint（0，0）ati＝Oandproceedsalonga

Straight－line．course（theyT料S）ataconstantspeedvl・ThesubmarineS2keeps

ShipSlinvISualcontact言ndicatedbythestraightdashedlineLinthe五gure，

Whiletravelingataconstantspeedv2alongacurveC．Assume比atS2StartS

atthepoint（a，0），a＞0，att＝OandthatListangenttoC．Deteminea

mathematicalmodelthat describesthecurveC．
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（a）（10points）Suppose a cellis suspendedin asolution containing asolute of

COnStantCOnCentrationC：．Suppose鉦rtherthatthecellhasconst，antVOlumeV
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t，herateofchangeofitsmassm（t）isdirectlyproportionalt，OtheareaSand
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CeIlatanytimeb・FindC（t）ifm（t）＝VC（古）andC（0）＝Cb・SeeFigure（a）．

（b）（5points）Initially twotanksAandB eachholdlOOgallonsofwater．The

waterispumpedbetweenthetanksasshowninFigure（b）・Uset，heinfomation

giveninthe五guretoconstructama比ematicalmodelforthenumbersXA（t）

andXB（のofpoundsofsaltatanytimeintanksAandB，reSPeCtively
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ShowninFigure（C）・ShipSldepartspoint（0再）att＝Oandproceedsalonga
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atthepoint（a，0），a＞0，att＝OandthatListangenttoC．Determinea

mathematicalmodelthat describesthe curveC．
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2・（10points）Using血emethodofvariationofparameters，
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Showthatlhesolutiontoy／′＋y＝γ（a：）canbeWrritteninthefolloⅥringform：
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3．（20points）Findthegeneralsolutionofthefollowingequation
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3・（20points）FindthegeneralsolutionofthefollovITingequation
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4・（20points）SoIvethefollowinginitialvalueproblem
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5・（15points）FindtheinverseLaplacetransformofthefdllowingfunction
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6・（10points）Findthefollowingintegro－diEerentialequation：
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