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（a）（5points）Afberamassmisattachedtoaspring占hespringstretchessunits

andthenhangsatrestintheequilibriumpositionasshowninFigure（A）・Afber

thespring／masssystemhasbeensetinmotion言eta串）denotethedirected

distanceofthemassbeyondtheequilibriumposition．Therestoringforceofa

SPrmglSPrOPOrtionaltotheelongation．DeterminethediEerentialequationfor

thedisplacement雄）attime七・

（b）（5points）InProblem（a），determineadi鵡rentialequationforthedisplacement

雄）ifthemotiontakesplaceinamediumthatimpartsadampingforceon

thespring／masssystemthatisproportionaltotheinsもantaneousvelocityofthe

massandactsinadirectionoppositetothatofmotion．

（C）（10points）AsillustratedinFigure（B），lightraysstrikeaplanecurveCin

SuCh amanner t，hat allrays L parallelto the縞－aXis arere且ected to aslngle

POintO．Assumingthattheangleofincidenceisequaltotheangleofre且ection，

determineadi鵬rentialequationthatdescribestheshapeofthecurveC・［Hint：
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2・（10points）GivenasystemoflinearODEsrepresentedasavectorequation：

y′（i）＝Ay（り十g鮎

assumethatyl（鉦・・つy雄）arelinearlyindependentsolutionsforthecorresponding

homogeneoussystemofequations：y′（舌）＝Ay（t）・FbrthematrixY（t）＝［yl（坊・・つy雄）］，

shoWthat

YI（り＝AY（年
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3．（15points）Solvethefollowingdi範rentialequation
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4・（15points）SoIvethefollowinginitialvalueproblem：

Ui　＝　491－292＋2雄一1），∴gl（0）＝0，

宛　＝　391－92＋u（i－1），∴∴92（0）＝1／2．
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5．（15points）Givenaperiodicfunctionf（t）＝f（t＋p），fori＞0，Whichispiecewise

continuousandIfOI≦Meki，forsomekandM．Showthat
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6・（15points）Usingtheformula
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丘ndtheIJaPlacetransformationofthefollowmgPeriodicfunction：
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7・（10points）SoIvethefoIlowringintegro－diEerentialequation：
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