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PROBABILITYTHEORY

Summary:

1.Probabilitytheorydealswitheventsofchances.

2.Aneventisasingleresultofanexperiment

3.Asetofallpossibleoutcomesofanexperimentiscalledasamplespace

orpossibilityspace

4.Probabilityofanevent=

5.Probabilitiescanbeexpressedasfractions,decimalsorpercentages

6.(i)Theprobabilityofaneventliesbetween0and1

(ii)Theprobabilityofanimpossibleeventis0

(iii)Theprobabilityofasureeventis1

7.(i)TheprobabilityofeventAoccurringiswrittenasP(A).

(ii)TheprobabilityofeventAnotoccurringiswrittenas or

(iii)ForanyeventA,P(A)+ =1or =1P(A)

EXAMPLES:

1.Anintegerbetween1and10inclusiveischosenatrandom.Findthe

probabilitythatthechosenintegeris:

(i)morethan4

(ii)anevennumber

(iii)amultipleof3
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(iv)atriangularnumber

2.Aboxcontains3red,5greenand12bluepens.Findtheprobabilitythat

thepenpickedfromtheboxis:

(i)red

(ii)green

(iii)blue

(iv)notgreen

(v)notblue

(vi)eitherredorblue

3.Aboxcontainsred,greenandbluepens.Theprobabilityofpickinga

bluepenfromtheboxis andthatofagreenpenis Findthe

probabilityofpickingaredpen

4.Aboxcontains8redpensandtherestareblue.Theprobabilityof

pickingabluepenfromtheboxis Findthenumberofbluepensinthe

box

5.Afaircoinisthrownonce.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)ahead

(ii)atail

6.Twofaircoinsaretossedtogether.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)twoheads
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(ii)aheadandatail

7.Threefaircoinsaretossedsimultaneously.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)exactlytwoheads

(ii)atleasttwoheads

8.Afairdiceisthrownonce.

(a)Writedownitssamplespace

(b)Findtheprobabilityofobtaining:

(i)anevennumber

(ii)asquarenumber

(iii)eithera3ora4

9.Twofairdicearethrowntogether.

(a)Drawatableforthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowevennumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresis9

10.Twofairdicearethrownsimultaneously.Findtheprobabilitythatthe

sumofthescoresis

(i)five

(ii)lessthanfive
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(iii)greaterthansix

11.Afaircoinandafairdiearethrowntogether.Findtheprobabilityof

obtainingatailandanevennumber

12.Twofaircoinsandafairdiearethrowntogether.Findtheprobabilityof

obtaining:

(i)twoheadsandanumbergreaterthan3

(ii)atleastonetailandanumberlessthan4

13.Atwodigitnumberisformedusingthedigits2,3and4without

repeatinganydigitinthenumberformed.

(a)Writedownthepossibilityspaceforthenumbersformed

(b)Findtheprobabilitythatthenumberformedis:

(i)even

(ii)lessthan30

14.Atwodigitnumberisformedusingthedigits0,3and5without

repeatinganydigitinthenumberformed.

(i)Writedownthepossibilityspaceforthenumbersformed

(ii)Findtheprobabilitythatthenumberformedislessthan53

Soln:

Hint:03and05arenontwodigitnumberssince03isthesameas3and

05is5

15.Athreedigitnumberisformedusingthedigits3,4and5without

repeatinganydigitinthenumberformed.

(i)Writedownthepossibilityspaceforthenumbersformed

(ii)Findtheprobabilitythatthenumberformediseven
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16.Theweatherforecastsaystheprobabilitythatitwillbewettodayis

andthatoftomorrowis

(i)Copyandcompletetheprobabilitytreediagrambelow:

(ii)Findtheprobabilitythatitwillbewetonjustoneofthetwodays

17.Acoinisbiasedsothattheprobabilityoftossingaheadis Ifitis

tossedthreetimes,

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofobtaining:

(i)exactlytwoheads

(ii)atleasttwotails

(iii)twotailsonthefirsttwotosses

18.Aboxcontains5redand3bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)pensofthesamecolour

toda tomorro

we

dry

we

we

dry

dry
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(ii)exactlyoneredpen

(iii)atleastoneredpen

(iv)atmostonebluepen

19.Aboxcontains8redand3bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithoutreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)pensofdifferentcolours

(ii)exactlyoneredpen

(iii)atleastoneredpen

(iv)atmostonebluepen

20.Abagcontains5red,7blueand8greenbeads.Threebeadsaredrawn

insuccessionatrandomfromthebagwithoutreplacement.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofpicking:

(i)threegreenbeads

(ii)onebeadofeachcolour

(iii)beadsofthesamecolour

21.Abagcontains30white,20blueand20redballs.Threeballsaredrawn

in

successionatrandomwithoutreplacement.Findtheprobabilitythatthe

first

ballandthirdballiswhite.
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EER:

1.Anintegerbetween10and30inclusiveischosenatrandom.Findthe

probabilitythatthechosenintegeris:

(i)prime

(ii)divisibleby2,3or5

(iii)atriangularnumber

(iv)afactorof240

2.Aletterischosenfromtheword“MISCELLANEOUS”.Findtheprobability

thatitwillbe:

(i)anS

(ii)avowel

(iii)aconsonant

3.Inagame,aplayertossesafaircoinonce.Whena1or6appearsthe

playerwinsandwhena3or4appearstheplayerlosses.Findthe

probabilitythattheplayerneitherwinsnorlosses.

4.Atwodigitnumberisformedusingthedigits1,2,4,5and7without

repeatinganydigitinthenumberformed.

(a)Writedownthepossibilityspaceforthenumbersformed

(b)Findtheprobabilitythatthenumberformedis:

(i)divisibleby5 (ii)divisibleby2or5 (iii)greaterthan50

5.Twofairdicearethrowntogether.Findtheprobabilitythattheproductof

thescoresis
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(i)twelve

(ii)four

6.Afaircoinistossedthreetimes.

(a)Drawatreediagramshowingthepossibleoutcomes

(b)Findtheprobabilityofobtaining:

(i)threeheads

(ii)exactlytwoheads

(iii)atleasttwotails

7.Twofairdicearethrowntogether.Thescoreisthepositivedifferenceof

thetwonumbersonwhichthediceland.

(a)Constructatableshowingthepossibleoutcomes

(b)Findtheprobabilitythatthepositivedifferenceofthescoresis

(i)two (ii)five

8.Aboxcontains15redpensandtherestareblue.Theprobabilityof

pickingaredpenfromtheboxis Findthe:

(i)probabilityofpickingabluepen

(ii)numberofpensinthebox

9.Abagcontains3whiteand5blackballs.Iftwoballsarepickedin

succession

atrandomfromit,findtheprobabilitythatthesecondballpickedis

whiteif

pickingisdone:

(i)withreplacement.
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(ii)withoutreplacement.

10.Threeballsaredrawnatrandomoneaftertheotherwithout

replacementfrom

abagcontaining4white,8blue,5redand3pinkballs.Findthe

probability

thatthefirstballisblue,thesecondredorblueandthethirdiswhite.

11.Aboxcontainstwotypesofballsredandblack.Whenaballispicked

fromthebox,theprobabilitythatitisredis Twoballsareselectedat

randomfromtheboxwithoutreplacement.Findtheprobabilitythat:

thesecondballisblack

12.Aboxcontains3red,4green,and5bluebeads.Twobeadsare

selectedat

randomfromtheboxwithoutreplacement.Findtheprobabilityofpicking:

(i)beadsofthesamecolour

(ii)atleastoneredbead

(iii)beadsofdifferentcolours

13.Afairdieandafairoctahedraldiearethrowntogetherandtheoutcome

oneachdieisrecorded.

(a)Drawatableshowingthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowoddnumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresisgreaterthanorequalto5
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(v)theproductofthescoresis4or12

14.Abagcontainsxredballsand(x8)blueones.Theprobabilityof

pickingaredballfromtheboxis075.Findthe:

(i)probabilityofpickingablueball

(ii)numberofballsinthebag

15.Aboxcontains7redand5bluepens.Twopensaredrawnin

successionat

randomfromtheboxwithoutreplacement.

(i)Copyandcompletetheprobabilitytreediagrambelow:

(ii)Findtheprobabilityofpickingatleastoneredpen

16.Afairdieandafairtetrahedraldiearethrowntogetherandtheoutcome

oneachdieisrecorded.

(a)Drawatableshowingthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowoddnumbers

(ii)thesumofthescoresisgreaterthanorequalto5

(iii)theproductofthescoresis4or12

17.Twofairdicearethrowntogether.

1
st

blue

blue

red

red

blu

red

2
nd

draw
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(a)Drawatableforthepossibleoutcomes

(b)Findtheprobabilitythat:

(i)bothshowevennumbers

(ii)bothshowsimilarfaces

(iii)oneshowsanevennumberandtheotherodd

(iv)thesumofthescoresis9

18.Twofairtetrahedraldiceeachwithfacesnumbered1to4arethrown

together.Thescoreisthesumofthetwonumbersonwhichthediceland.

(a)Constructatableshowingthepossibleoutcomes

(b)Findtheprobabilitythatthesumofthescoresis

(i)seven

(ii)lessthansix

19.Twofairdicearethrowntogether.Findtheprobabilitythatthepositive

differenceofthescoresis

(i)two

(ii)five

20.Aboxcontains5redand3blueballs.Twoballsaredrawnin

successionat

randomfromitwithoutreplacement.Findtheprobabilitythat:

(i)theyareofthesamecolour

(ii)thesecondballdrawnisred.

21.Aboxcontains5redand3blueballs.Threeballsareselectedin

successionat

randomfromitwithoutreplacement.Findtheprobabilitythat:
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(i)theyareofthesamecolour

(ii)thefirstandlastareofthesamecolour

(iii)atmostoneblueballisdrawn.

22.Twofairtetrahedraldicearethrownupatonce.Findtheprobabilitythat

thesumofthescoresonthediceislessthan6.


