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Math 141 - Week in Review #7

Section?.1 - ExperimentsSampleSpacesandEvents

e An experiment is anactiity with obsenableresults(calledoutcomes).
e SampleSpace thesetof all possibleoutcomesf anexperiment

e Event- asubsebf asamplespaceof anexperiment

An eventE is saidto occur in atrial of anexperimentwheneer E containshe obsened outcome.

Unions,intersectionsandcomplement®f eventsarefoundin the samewaysasthey arefor sets.

e Two eventsE andF aremutually exclusive if ENF = 0 (i.e., if it is impossiblefor bothE andF to occuratthe
sametime).

Section7.2 - Definition of Probability

e The probability of an eventis a numberbetween0 and 1 inclusie that indicatesthe likelihood of that event
occurring.Thecloserthe probabilityis to 1, themorelikely the eventis to occur

e ProbabilityDistribution - atablethatlists all of the simpleeventsof anexperimentandtheir correspondingroba-
bilities.

NOTE: Thesumof all probabilitiesin a probability distribution is always1.

e Uniform SampleSpace asamplespacen which all outcomesareequallylikely.

o If E={5,%,...,%} isaneventof anexperimentwith samplespaceS, thenP(E) = P(s1) + P(s) + - - - + P(%).

Section7.3 - Rulesof Probability

Let Sbeasamplespaceof anexperimentandsupposeE andF areeventsof theexperiment.Then
1. 0<P(E)<1foraryE.
2. P(9 =1
3. If E andF aremutuallyexclusive,thenP(EUF) = P(E) + P(F).
4. If E andF areary two eventsof anexperimentthenP(EUF) = P(E) + P(F) — P(ENF).
5. P(E®) =1—P(E) (Ruleof Complements)

NOTE: Whencalculatingprobabilities,VennDiagramscansometimese useful. De Morgans Laws may alsocomein
handyfrom timetotime: (ENF)*=E‘UF®and(EUF)*=E°NF°.

Section7.4 - Useof CountingTechniquesn Probability

¢ Computingthe Probabilityof an Eventin a Uniform SampleSpace Let Sbeauniform samplespaceandlet E be
ary event. Then

P(E) = number of favorable outcomesinE  n(E)
~ number of possibleoutcomesinS  n(S
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1. Onecardis selectedcatrandomfrom a standardieckof 52 playing cards,andthe suit of the cardis recorded What
is the samplespaceof this experiment?

2. Onecardis selectedat randomfrom a standarddeckof 52 playing cards,andthe color is recorded.Whatis the
samplespaceof this experiment?

3. The numbers0, 1, 2, and 3 arewritten onto 4 individual slips of paperand placedin a bag. Two numbersare
selectecatrandomfrom the bagandtheir productis recorded Whatis the samplespaceof this experiment?

4. A fair coinis tossedandthe handon the spinnerbelow is spun,andthe sidelandingup on the coin andregionin
which thearrav stopsarerecorded.(Excludethe possibility thatthe spinnerlandson aline.) Whatis the sample
spaceof this experiment?

P

5. Two fair four-sideddice arecastandthe numberghatland up on thefirst andseconddicearerecorded.

(a) Whatis the samplespaceof this experiment?
(b) Isthis auniform samplespaceVhy or why not?
(c) Write theeventthatthesumof thediceis 6.
(d) Whatis the probabilitythatthefirst dieis a2 andthesecondlie is even?
(e) Whatis the probabilitythatthe sumof thenumbersshavn onthediceis lessthan4 or atleastonedie shavs
al?
6. Two fair four-sideddice arecastandthe sumof thenumberdandingupis recorded.

(a) Whatis the samplespaceof this experiment?

(b) Findthe probability distribution for this experiment.
(c) Isthisauniform samplespaceVhy or why not?
(d) Write theeventthatthe sumof thediceis 6.

7. LetS= {s1,%,3,%, S5, %} bethesamplespaceof anexperimentwith thefollowing probability distribution:

Outcome |51 $ S S S5 S
3 4 7 14
Probability | — — — —
b 120 20 20 20
: 24
LetA={s1,%,S}, B={s3,%,%}, andC = {s;, 4} beeventsof theexperimentandsupposé(B) = 70

(a) Fill in themissingprobabilitiesin the probability distribution abore.
(b) Isthis auniform samplespaceVhy or why not?
(c) Findeachof thefollowing:
i. P(A)
ii. P(C)
iii. P(B¢
iv. P(
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v. P(AUB)
(d) Are theeventsA andC mutually exclusve? Why or why not?
8. A bagcontains3 penniesanickel, andtwo dimes.Two coinsareselectedtrandomfrom thebagandthemonetary
valueof the coins(in cents)is recorded.
(a) Whatis the samplespaceof this experiment?
(b) Write theeventE thatthe monetaryalueof the coinsis lessthanl11 cents.
(c) Write theeventF thatthenickel is drawn.
(d) AretheeventsE andF mutuallyexclusve? Supportyour answer
(e) Write theeventG thatthe valueof the coinsis morethan25 cents.

9. An experimentconsistof randomlyselectinganinteger multiple of 3 thatis betweer83 and21 (incluswve).

(a) Whatis the samplespaceof this experiment?

(b) Write the eventE thatthenumberselecteds even.

(c) Write theeventF thatthenumberselecteds a multiple of 4.

(d) Write theeventG thatthe numberselecteds oddandlessthan15.

(e) Which pairsof theeventsk, F, andG aremutually exclusive?

() If thenumberselectedvas12, which of theeventsk, F, andG have occurred?

10. Let E andF betwo eventsthataremutually exclusive andsupposd®(E) = 0.35andP(F) = 0.4. Find

(@) P(ENF)
(b) P(EUF)
(c) P(ECUF®)
(d) P(ENF®)

11. Acme, Inc. adwertisedits productsin two magazinesMagazineA andMagazineB. A suney of 400 customers
revealedthat 120 learnedof its productsfrom MagazineA, 95 learnedof its productsfrom MagazineB, and70
learnedof its productsfrom both magazinesWhatis the probability that a personselectedcat randomfrom this
groupsav Acme,Inc.s adwertisementn

(a) exactly oneof thesemagazines?
(b) atleastoneof thesemagazines?
(c) in MagazineA but not MagazineB?

Informationabouta Standardeckof 52 Cards

Thereare4 suits: heartsdiamondsclubs,andspades.

Heartsanddiamondsarered;clubsandspadesreblack.
Therearel3 cardsin eachsuit: Ace, 2, 3,4,5,6,7,8,9, 10, Jack,QueenandKing.
e JacksQueensandKings arecalledfacecards sotherearel2 facecardsin a standardleckof 52 cards.

12. Onecardis drawvn atrandomfrom a standardleckof 52 playing cards.Whatis the probability thatthe cardis

(a) aclub?
(b) afacecard?
(c) acluborafacecard?
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13.

14.

15.

16.

17.

(d) neitheraclubnorafacecard?

A box contains2 red marbles 8 yellow marbles6 redgumballs,5 yellow gumballs,and3 blue jawbrealers. If a
sampleof 5 objectsis randomlychoserfrom the box (without replacementyvhatis the probabilitythat

(a) exactly 3 yellow marblesarechosen?

(b) exactly 3 redgumballsandexactly 2 yellow objectsarechosen?

(c) exactly 4 yellow marblesor exactly 1 bluejawbrealer is chosen?

(d) atleastl yellow marbleis chosen?
Acme, Inc. shipslightbulbsin lots of 50. Beforeeachlot is shippeda sampleof 8 lightbulbsis selectedrom the

lot for testing.If ary of thebulbsis defectve, theentirelot is rejected Whatis the probabilitythata lot containing
3 defectie lightbulbswill still getshipped?

Licenseplatesin a certainstatearemadewith 6 symbolsusinglettersanddigits. If apersoris givenanew license
plate,whatis the probability thatthelicenseplate

(a) has3 lettersfollowedby 3 digits?

(b) startswith theletterA or B andendsin anodddigit?

(c) hasnoletteror digit repeated?
Harry, Sally, and 5 of their friends go to the maovies and randomly sit in seven adjacentchairs. What is the
probability that

(a) Harry andSally sit on oppositeendsfrom eachother?

(b) Sallysitsin themiddlechair?

(c) HarryandSally sit together?

(d) Harry andSally do notsit together?

Threemarriedcouplesgo to themovies. If theseb peoplerandomlysitin 6 adjacenthairs,whatis the probability
thateachpersonsitsnext to his or herspousdi.e., marriedcouplessit together)?



