
WrittenExaminationofIGP（C）mastercourse

（Domesticapplication）

SchoolofEnvironmentandSociety

DepartmentofTransdisciplinaryScienceandEnglneerlng
●　　　　　　　　　　　　　　　●

Hours13：00～15：00

NOTICE

l．Answer20fthethreequestionsamongQl11～Ql3］．

2・Oneachanswersheet，Writeas“lGP（C）”inthebox“試験科目名”andyourexaminationIDnumberin

thebox”受験番号”．Donotwriteyourname．Youdonotneedtowriteanythingonunusedsheets．

3・Donotusescale，COmpaSS，andcalculator．

4．AllanSWerSheetsanddraRsheetswillbecollecteda氏ertheexamination．

5．Foreachquestion，uSeaSeParateanSWerSheet．

6・IfeachquestioncannOtbe且11edinoneanswersheet，yOuCanuSemultiplesheets・

7・Writethenumberofeachquestionalongwithyouranswer・

Ql1］（di飴rentialandintegral）

Ql2】（linearalgebra）

Ql3】（probabilityandstatistics）



Question［1］

1．SoIvethefo1lowlngequationsusingrealnumbers．

（1）ノー－（り－′’（わー6′（り＝0，′（0）＝1，′’（0）＝2

（2）′一一（り一4′－（J）＋4′（f）＝β2′，′（0）＝0，′－（0）＝3

（3）′－’（り＋9′（り＝6cos3才，′（0）＝1，了（0）＝3

2・Considerthecurvedsurhceofanellipsoidalbody言＋妥・言＝lb＞b＞C＞0）towhichthe

Cuboidisinscribedwithallvertexes．Answel・thefollowingquestions．

（1）Obtainthevolumeoftheellipsoidalbody ft．

（2）Findthevolumeofthecuboid ftforthecaSethatavertexinthe鮎stoctantisdenotedby

（ぶ，γ，Z）．

（3）In order to obtainthe maximum value of（2），byintroducing Lagrange－s undetermined

multiplier A，Obtain thefunction f（X，y，Z，1）for soIving the conditionalextreme value

PrOblembythefollowingequations．

旦＿旦＿旦＿旦＝0．
蝕　み　勉　∂A

（4）Bysolvingtheequationsin（3），Obtainthemaximumvolumeofthecuboid隼max．

（5）Computethemadmumvolumeratioofthecuboidtotheellipsoidalbody箸with3

Slgnificantfigures．



Question［2］

ThetranspositionandthedeterminantofamatrixAaredenotedbyATandlAl，reSpeCtively．The

identitymatrixisdenotedbyZ．AnswerthefollowlngqueStions．Notethatthederivationprocesshas

tobeexplained．

1・Answerthevaluesofthebllowlngthreedeterminants：

（a）

2　4

3　－1

2　4　　－2

3　－1　1

1　2　　1

2・LetUbeanorthogonalmatriⅩ・Thatis，WehaveUUT＝UTU＝I・Answerallpossiblevalues

OfdeterminantsofU・Furthermore，foreachoftheirvalues，ShowanexampleofU・

3・Fbr a naturalnumber N，1et A be a realsymmetric matrix oforder N．Its elgenValues are

denotedby入1，人2，…，入N・Then，givelAE・

4・Ifweexchangecolumnvectorsoftwodi鮎rentcolumnsinamatrix，thevalueofitsdeterminant

isglVenbymultiplying－1tothedeterminantoftheorlglnalmatrix．Byuslngthisproperty，

show that the value ofdeterminant ofa matrixis Oifcolumn vectors oftwo difIbrent COlumns

in the matrix are the same as the vectors．

5・Solvethefo1lowlngSimultaneouslinearequationsbyusingCramer’srule．

諾＋2呈／＋3Z　＝1

2ニr－y＋Z　＝　－2

2二r＋封＋2Z　＝　2
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Questionl3］

Theusefu11ifeperkilometerofapavedroadastheusabletimetorequirerepair

isapproximatelydescribedasanormaldistributionwithameanof2．8yearsand

COV（CoefficientofⅥlriation）of40％．Assumethatthelivesamonganydi鮎rent

Onekilometersarestatisticallyindependent．Answerthefo1lowingquestions．Ybu

canrefertoTable3－1ifneeded．

1．WhatistheprobabilitythatonekilometerofpavedroadwillrequlrerePalrin

Oneyear？

2．WhatistheprobabilitythattherewillbenorepalrSrequiredinthenrstyear

Ofa3－kilometerstretchofpavedroad？

3．Whatistheprobabilitythat20fthe3－kilometerstretchwillneedrepairsinthe

nrstyear？

4．If10％istheprobabilitythatonekilometerofpavedroadwillrequirerepair，

whatistheusefullifeoftheroad？

5．Newpavementmaterialsareintroducedina25kilometersectionofthepaved

roadasatest．Theresultofusefu11ifeontheroadisameanof3．2yearsanda

Standard deviation of12years as a normal distribution．Denne the null

hypothesisandthe alternativehypothesiswhethernewpavementmaterials

CanChangetheusefullife，andperformatwo－Sidedhypothesistestatthe5％

Slgni丘cancelevel．

Table3・1PartofStandardNormalProbability

P（X＜Z）＝F∞f（X）dx f（X）：Probabilitydensityfunctionofstandardnormaldistribution・


