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Prineof SongklaUniversity
DepartmentofIndustrialEngineering,FacultyofEngineering

MidternExamination:Semester2 AcademicYear:2003
Date:23 December2003 Time:9.00 -12.0PM
Subject225-2MEngineeringStatisticsl Room:R300

Instructions:Readthentarefully
1. Allmaterialsaredlowed.
2. Thereae6problems, amlworkall ofthem. Alsoshowyourworkclearlyand
legibly.
3. Answeryourquestionsinthistestpaper, only.
4. YamustwriteyournameamdyourstudentIDineverypageofthetest.
5. Totalscoreisl®pmnts.

DistributionofScores
Problem Points (a) (b) (c)

1 20 6 14

2 15 5 5 5
3 20 13 7

4 15 5 5 5
5 15 4 4 7
6 15 5 10

Testsarepreparedby

Nikorn Sirivongpaisal
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Problend :@points) Dathefollowingproblems.

a) Suppose2%ofcottmfabricrollsamdYwfnylmfabricrollscontaindfects. Ofthe
rollsusedbyamanufacturer, 70%areottmandd)%arenylon. Whatistheprobability
thatarandomlyselectedrollusedbythemanufacturercontainsdefects?

b) Aninspectorwloisworkingforamanufacturingcompanyhasa99%¢haneofcorrectly
identifyingdefectiveitemsanda0.5%chanceofincorrectlyidentifyingagaitennas
defective. The@mpanyhasevidenethatisproductimlineproduces(0.9%ofdefective
items. Ifanitenselectedatrandomisidentifiedasnon-defective, whatistheprobability
thatitsnon-defective?
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Problen2:(Bpoints) X isaontinuousrandonvariablerepresentedtheairrentmeasured
inathincopperwirein milliamperes, ( mA). Assumethattherangeof Xis[1,3 mA],and

assumetheprobabilitydistributiafunctio Xis F(x)=0.05xfor1<x<3.
a) Whatstheprobabilitythataairrentmeasurementslesthan? mA?

b) Whatisthemeand ofiandonvariable X' ?

¢) Whatisthevariane@ofiandonvariable X?

Page 3 of 7



Name StudentID

ProblenB: @points) Asmall busineswebsiteontains D@mgesamd®%,30%, and
10%ofthepagescontainlow,moderate,andhighgaphicontent,respectively. Asampleof
fourpagesiselectedwithoutreplacement. Letrandonwariable X representhenumberof
pageswithmoderate graphicontentard  randonwariable Y representthenumberofpages
withhghgraphicontentinthesample. Determine

a) f(x,y)

b) Flylx=3)
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Problend:(Bpoints) Dathefollowingproblems.

a) Anelectronicmeasurement nanautomatedfillingoperatimstopstheproductimline
after three underweight packages are detected. Suppose that the probability of an
underweightpackageis0.® ardeachfil sindependent. Whatsthemeannmberof
fillsbeforethelineistopped?

b) Fourboltsarerandomlyselectedwithoutreplacement fromaboxthatcontain®hdts
fromone supplier ard 20 dts fromanother supplier. What i the probability that
exactly3udtsarefronthesamesupplier?

¢) Thenumberoffiiluresofamachineinthefactoryfailswithameand0.®failureper
hour. Whatstheprobabilitythatthismachinedoesnotfaliman&hourshift?
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Problenst: (Bpoints) Thewidthd'atool sassumedtotenormallydistributedwitha
meand).Smicrometerardastandarddeviatiod0.(Bmicrometer.
a) Whatstheprobabilitythatawidthisbetween047and) .6 micrometer?

b) Whatstheprobabilitythatawidthisgreaterthan0® micrometer?

¢) Determinethevaluesofwidththataresymmetricdboutthemeanthatinclude89.9%of

samples.
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Problen6:(Bpoints) Dathefollowingproblems.
a) Thelifetimeofamechanicalassemblyinavibratiatestisdistributedwithameand400

hours. Whatistheprobabilitythatanassemblyoperatesformorethan¥hrsbefore
failure?

b) Supposetherandonwariables, X, isthelengthand

X, isthewidthdamanufactured
part. Assume

E(X,) =2 centimeters with standard deviatim Q1 centimeter and
E(X,) = 5centimeterswithstandarddviatim02centimeter. Alsoassumethat

X, are independent. Determine the probability that the perimeter exceeds 14.5
centimeters.

X, and
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