
PracticeQuestionsI

.

1.
Thereare3arrangementsofthewordDAD,namelyDAD,ADD,andDDA.Howmany
arrangementsarethereofthewordPROBABILITY?

2.Therearesixmenandsevenwomeninaballroom dancingclass.Iffourmenandfour
womenarechosenandpairedoff,howmanypairingsarepossible?

3.LetAandBbetwoevents.SupposetheprobabilitythatneitherAorBoccursis2/3.
Whatistheprobabilitythatoneorbothoccur?

4.LetCandDbetwoeventswithP(C)=0.25,P(D)=0.45,andP(C∩D)=0.1.WhatisP

(C
c
∩D)?

5.Supposeyouaretakingamultiple-choicetestwithcchoicesforeachquestion.In
answeringaquestiononthistest,theprobabilitythatyouknowtheanswerisp.Ifyou
don’tknowtheanswer,youchooseoneatrandom.Whatistheprobabilitythatyouknew
theanswertoaquestion,giventhatyouanswereditcorrectly?

6.Twodicearerolled.
A=‘sum oftwodiceequals3’
B=‘sum oftwodiceequals7’
C=‘atleastoneofthediceshowsa1’

WhatisP(A|C)?

WhatisP(B|C)?

AreAandCindependent?WhataboutBandC?

7.A multiplechoiceexam has4choicesforeachquestion.A studenthasstudied
enoughsothattheprobabilitytheywillknow theanswertoaquestionis0.5,the
probabilitythattheywillbeabletoeliminateonechoiceis0.25,otherwiseall4choices
seem equallyplausible.Iftheyknow theanswertheywillgetthequestionright.Ifnot
theyhavetoguessfrom the3or4choices.

Astheteacheryouwantthetesttomeasurewhatthestudentknows.Ifthestudent
answersaquestioncorrectlywhat’stheprobabilitytheyknewtheanswer?

8.SupposethatP(A)=0.4,P(B)=0.3andP((A∪B)
C

)=0.42.AreAandBindependent?
9.
SupposethatXtakesvaluesbetween0and1andhasprobabilitydensityfunction2x.

ComputeVar(X)andVar(X
2

).
10.
ComputetheexpectationandvarianceofaBernoulli(p)random variable.

11.Suppose100peoplealltossahatintoaboxandthenproceedtorandomlypickouta
hat.Whatistheexpectednumberofpeopletogettheirownhatback.
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Hint:expressthenumberofpeoplewhogettheirownhatasasum ofrandom variables
whoseexpectedvalueiseasytocompute.

12.
Supposethattheoccurrencesofearthquakesandhighwindsareunrelated.Also
supposethat,ataparticularlocation,theprobabilityofa"high"windoccurringinany
singleminuteis10-5andtheprobabilityofa"moderate"earthquakeinanysingle
minuteis10-8.

Findtheprobabilityofjointoccurrenceofthetwoeventsduringanyminute.
Buildingcodesdonotrequiretheengineertodesignbuildingsforthecombined
effectsoftheseloads.Isthisreasonable?
Findtheprobabilityoftheoccurrenceofoneortheotherorbothduringanyminute.
Forrareevents,i.e.eventswithsmallprobabilitiesofoccurrence,theengineer
frequentlyassumes:

P(AUB)~P(A)+P(B)
Isthisreasonable?

Iftheeventsinconsecutiveminutesaremutuallyindependent,whatisthe
probabilitythattherewillbenomoderateearthquakeinayearatthislocation?
In10years?
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AreXandYindependent?

(CentralLimitTheorem)LetX1,X2,...,X81bei.i.d.,eachwithexpectedvalue

=E(Xi)=5,andvarianceσ
2

=Var(Xi)=4.ApproximateP(X1+X2+···X81>369),using
thecentrallimittheorem.
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