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Math 141 - Week in Review #7

Section7.1- Experiments,SampleSpaces,andEvents

� An experiment is anactivity with observableresults(calledoutcomes).

� SampleSpace- thesetof all possibleoutcomesof anexperiment

� Event- asubsetof asamplespaceof anexperiment

� An eventE is saidto occur in a trial of anexperimentwhenever E containstheobservedoutcome.

� Unions,intersections,andcomplementsof eventsarefoundin thesamewaysasthey arefor sets.

� Two eventsE andF aremutually exclusive if E � F � /0 (i.e., if it is impossiblefor bothE andF to occurat the
sametime).

Section7.2- Definitionof Probability

� The probability of an event is a numberbetween0 and 1 inclusive that indicatesthe likelihood of that event
occurring.Theclosertheprobabilityis to 1, themorelikely theeventis to occur.

� ProbabilityDistribution - a tablethatlistsall of thesimpleeventsof anexperimentandtheircorrespondingproba-
bilities.

NOTE: Thesumof all probabilitiesin aprobabilitydistribution is always1.

� Uniform SampleSpace- asamplespacein whichall outcomesareequallylikely.

� If E ��� s1 � s2 �������	� sk 
 is aneventof anexperimentwith samplespaceS, thenP � E �
� P � s1 ��� P � s2 ����������� P � sk � .
Section7.3- Rulesof Probability

Let S beasamplespaceof anexperimentandsupposeE andF areeventsof theexperiment.Then

1. 0 � P � E ��� 1 for any E.

2. P � S ��� 1

3. If E andF aremutuallyexclusive, thenP � E � F ��� P � E ��� P � F � .
4. If E andF areany two eventsof anexperiment,thenP � E � F ��� P � E ��� P � F ��� P � E � F � .
5. P � Ec ��� 1 � P � E � (Ruleof Complements)

NOTE: Whencalculatingprobabilities,VennDiagramscansometimesbeuseful.De Morgan’s Laws mayalsocomein
handyfrom time to time: � E � F � c � Ec � Fc and � E � F � c � Ec � Fc.

Section7.4- Useof CountingTechniquesin Probability

� ComputingtheProbabilityof anEventin a Uniform SampleSpace- Let S beauniformsamplespaceandlet E be
any event.Then

P � E �
� number o f f avorable outcomes in E
number o f possible outcomes in S

� n � E �
n � S �
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1. Onecardis selectedat randomfrom astandarddeckof 52playingcards,andthesuitof thecardis recorded.What
is
�

thesamplespaceof thisexperiment?

2. Onecardis selectedat randomfrom a standarddeckof 52 playingcards,andthecolor is recorded.What is the
samplespaceof thisexperiment?

3. The numbers0, 1, 2, and3 arewritten onto 4 individual slips of paperandplacedin a bag. Two numbersare
selectedat randomfrom thebagandtheirproductis recorded.Whatis thesamplespaceof thisexperiment?

4. A fair coin is tossedandthehandon thespinnerbelow is spun,andthesidelandingup on thecoin andregion in
which thearrow stopsarerecorded.(Excludethepossibility that thespinnerlandson a line.) What is thesample
spaceof thisexperiment?

 A

C B

5. Two fair four-sideddicearecastandthenumbersthatlandupon thefirst andseconddicearerecorded.

(a) Whatis thesamplespaceof thisexperiment?

(b) Is this auniformsamplespace?Why or why not?

(c) Write theeventthatthesumof thediceis 6.

(d) Whatis theprobabilitythatthefirst die is a2 andtheseconddie is even?

(e) Whatis theprobabilitythatthesumof thenumbersshown on thediceis lessthan4 or at leastonedie shows
a1?

6. Two fair four-sideddicearecastandthesumof thenumberslandingup is recorded.

(a) Whatis thesamplespaceof thisexperiment?

(b) Find theprobabilitydistribution for thisexperiment.

(c) Is this auniformsamplespace?Why or why not?

(d) Write theeventthatthesumof thediceis 6.

7. Let S ��� s1 � s2 � s3 � s4 � s5 � s6 
 bethesamplespaceof anexperimentwith thefollowing probabilitydistribution:

Outcome s1 s2 s3 s4 s5 s6

Probability
3
40

4
40

7
40

14
40

Let A ��� s1 � s3 � s5 
 , B ��� s3 � s4 � s6 
 , andC ��� s2 � s4 
 beeventsof theexperimentandsupposeP � B ��� 24
40

.

(a) Fill in themissingprobabilitiesin theprobabilitydistribution above.

(b) Is this auniformsamplespace?Why or why not?

(c) Find eachof thefollowing:

i. P � A �
ii. P � C �
iii. P � Bc �
iv. P � A � B �
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v. P � A � B �
(d) Are theeventsA andC mutuallyexclusive?Why or why not?

8. A bagcontains3 pennies,anickel, andtwo dimes.Twocoinsareselectedatrandomfrom thebagandthemonetary
valueof thecoins(in cents)is recorded.

(a) Whatis thesamplespaceof thisexperiment?

(b) Write theeventE thatthemonetaryvalueof thecoinsis lessthan11 cents.

(c) Write theeventF thatthenickel is drawn.

(d) Are theeventsE andF mutuallyexclusive?Supportyouranswer.

(e) Write theeventG thatthevalueof thecoinsis morethan25 cents.

9. An experimentconsistsof randomlyselectinganintegermultiple of 3 thatis between3 and21 (inclusive).

(a) Whatis thesamplespaceof thisexperiment?

(b) Write theeventE thatthenumberselectedis even.

(c) Write theeventF thatthenumberselectedis amultiple of 4.

(d) Write theeventG thatthenumberselectedis oddandlessthan15.

(e) Whichpairsof theeventsE, F, andG aremutuallyexclusive?

(f) If thenumberselectedwas12,whichof theeventsE, F, andG have occurred?

10. Let E andF betwo eventsthataremutuallyexclusive andsupposeP � E ��� 0� 35 andP � F ��� 0� 4. Find

(a) P � E � F �
(b) P � E � F �
(c) P � Ec � Fc �
(d) P � E � Fc �

11. Acme, Inc. advertisedits productsin two magazines:MagazineA andMagazineB. A survey of 400customers
revealedthat120 learnedof its productsfrom MagazineA, 95 learnedof its productsfrom MagazineB, and70
learnedof its productsfrom both magazines.What is theprobability thata personselectedat randomfrom this
groupsaw Acme,Inc.’s advertisementin

(a) exactlyoneof thesemagazines?

(b) at leastoneof thesemagazines?

(c) in MagazineA but notMagazineB?

InformationaboutaStandardDeckof 52Cards

� Thereare4 suits:hearts,diamonds,clubs,andspades.
� Heartsanddiamondsarered;clubsandspadesareblack.
� Thereare13cardsin eachsuit: Ace,2, 3, 4, 5, 6, 7, 8, 9, 10,Jack,Queen,andKing.
� Jacks,Queens,andKingsarecalledfacecards,sothereare12 facecardsin astandarddeckof 52cards.

12. Onecardis drawn at randomfrom astandarddeckof 52 playingcards.Whatis theprobabilitythatthecardis

(a) aclub?

(b) a facecard?

(c) aclubor a facecard?
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(d) neitheraclub nora facecard?

13. A box contains2 redmarbles,8 yellow marbles,6 redgumballs,5 yellow gumballs,and3 bluejawbreakers. If a
sampleof 5 objectsis randomlychosenfrom thebox (without replacement),whatis theprobabilitythat

(a) exactly3 yellow marblesarechosen?

(b) exactly3 redgumballsandexactly2 yellow objectsarechosen?

(c) exactly4 yellow marblesor exactly1 bluejawbreaker is chosen?

(d) at least1 yellow marbleis chosen?

14. Acme,Inc. shipslightbulbs in lots of 50. Beforeeachlot is shipped,a sampleof 8 lightbulbs is selectedfrom the
lot for testing.If any of thebulbsis defective, theentirelot is rejected.Whatis theprobabilitythata lot containing
3 defective lightbulbswill still getshipped?

15. Licenseplatesin acertainstatearemadewith 6 symbolsusinglettersanddigits. If apersonis givenanew license
plate,whatis theprobabilitythatthelicenseplate

(a) has3 lettersfollowedby 3 digits?

(b) startswith theletterA or B andendsin anodddigit?

(c) hasno letteror digit repeated?

16. Harry, Sally, and 5 of their friends go to the movies and randomlysit in seven adjacentchairs. What is the
probabilitythat

(a) Harry andSallysit on oppositeendsfrom eachother?

(b) Sally sitsin themiddlechair?

(c) Harry andSallysit together?

(d) Harry andSallydo not sit together?

17. Threemarriedcouplesgo to themovies. If these6 peoplerandomlysit in 6 adjacentchairs,whatis theprobability
thateachpersonsitsnext to his or herspouse(i.e.,marriedcouplessit together)?
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