Honors Finite Mathematics — Lesson Notes: Unit 6 Probability (multiple chapters)
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| .-7:4:fé-iP'r*c‘.>babﬂffy-:Sa.mp'e- spaces, assignment of probabilities

if we mEEed a 6«51ded die 10 times
here is one possrbte resui’e

: ‘.‘whafc i$ the probabthty o
ressuit of your expertment #

e ae'one ttme produees a probab:iity mode.WI -équaﬂf :Iikély |
.'.'outcomes ‘But:not all:probability models have equally’ likely outcomes. [f we
: rolfed two dlce and found the sum, there aie more_ways ta 'get a sum of 7
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Probablhty terms

Outcome One posmble result that can occur in an expenment '_ SRR

Examp!es of outcomes

Asingle fol_l'ofad[e:-._ 5
Tossing._é-..coih twi'ce- TH L R R SR ‘
An expeﬂmentsuWeymg R o | |

choice of ice cream (vamlla ' C (chocolate)
chocolate, or strawberry)



4 Bample space: Set of all outcomes that can occur as the result of an
e expenment

i Examples of sam;JEe spaces

.- A smg[e roII of a dle

Tossmg a cosn twme:f- -

_ An expenment surveymg
.“choice of ice cream: (vanill
chocoiate or strawberry

b} What ES the plobablhty of E if 1t 15 a sunplc event’ P(!" .

Rb'fl"a féir" :
even number’?

Last w‘he sampiz space S: : :_ _
Ass:gn probab:hhes
List the ou’rcomes rn ’rhe evenf E = % 2 *-gﬂé:

Compu’re the probab:!r’ry of Tha evenT F(?} -

\or = Md &,M@




7 _Constructing a probability (StOChaSt'c) model;

' f_':A fair coin is tossed At comes up heads ‘then a fan' dla Is
~tolled.” If it comes up tails; then the com is tossed onge more
-_'-What is ’{he probabillty of tossang heads _then _rolling an odd

umel 3 is spun once and ther spmn

#34 The random EX‘pBI 1ment consmsts ot tossmg 2 fau dice
Construct a pr obabili ty 1 model for- thls @xperlment and ﬁnd the

probablhty of ecach giveneveiit, -
f_”" ’(1 5) (2 4), (3 3) (4 2) (5 1)}
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#39 The random experiment consists of tossing a fair die and then a
fair coin. Construct a |310bdblhly model for this (,xpcrnmm Then find
the probability of the given cvent.
The coin comes up heads. : K
S2 010, T, 24, 2T, 2# 3T Y#,NT, SH, LT, 61, 67 7
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Find the number of outcomes of a sample space associated wuth the

random experiment,
#20 Tossing 2 dice and then a coin. ‘é Zéz cfa «f —?7ZO'—L'<3"’JJ

#22 Selecting 3 cards from a regular deck of 52 cards
(assume order is not Imp()ltam)
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#59  Suppose a mouse runs a T-maze 3 times, List the sct of all possible
. outcomes and assign valid probabilities to each outcome under the

“assumption that the first two times the maze is run the mouse chooses
equally between left and right, but on the third run, the mouse is twice
as likely choose cheese. Find the probability of cach of the events listed.

a) Run to the right 2 consecutive times
b) Never run to the right.

¢) Run to the left on the first trial.

d) ‘Run to the right of the second trial.
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7.5 Properties of the Probability of an Event
. Rolt a fair 6-sided die once. S = {_],_____ 2}___ 3-,__-. 4, 5, 6

What are the probab:lmes of the foilowmg events’?

5 Mutua y Excluswe ok
o Resuft ss even or odd
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Properties of the Probability of an Event
Additive Rule: P(EuD)=P(E)+P(D)-P(EnD)

Mutually Exclusive: Two or more events of a sample space aré

mutually exclusive if and only if they have no outcomes in common.

For mutually exclusive events: P(EwD)= P(E)+ P(D)-F D)

P(EuD)=P(E)+ P(D)

Foreveryevent EinS: 0< P(E)<!]

Null event, sum of all events: P(2)=0, P(S)=1

Complement: P(E) =1-P(E)

hen the same probability is assigned to

Equally likely outcomes: W
ce. (Frequently true, but not always).

each outcome of a sample spa

Probability of event E in sample space with equally likely

outcomes: '

number of possible ways event E can occur _ c(E )
total number of outcomes in S ¢(S)

ﬂP(E)=

Example: Find the probability of the indicated event if

I

P(A) = 0.25, and P(B) = 0.40 |
| e b p(4t) —p (AP (R)
#3 P(AUB) if A, B, are mutually exclusive. = 39:1 % DS
#5 P(AUB) if P(ANB) = 0.15 (’(Au(?B - P(r’-\) ‘; (;(g)f (it‘ AnB)
=05 Mo - 2
dds. T
Odds: A different way to represent Iikelit}?od of an event. | 10/‘" b }{J:_} e ! 5
Odds for an event E:  odds for E=—= s
P(E) 23 2 |34 7F
0 F F

ex: If the probability of rain is 0.3, what are the odds for rain?

P ITI) _Ouj.ﬁ = )] q 2 |

Odds against an event E:  0dds a ainst E=—— T 2
against g P(E) D, > B ¢ Mot

ex: If the probability of rain is 0.3, what are the odds against rain?




'" C_onvert;ng odds to probablhty

s #39 Froma sales force of 150 people 1 person-wnll be chosen to atte:nd_a s'pemal- sales :
- meeting. If 52 are single, 72 are college graduates; and of the 52 who are single 0. 75 are
college graduates; what is the probability: that a salesman 'selected at random wﬂl be
neither smg}e nor a col]ege graduate" :}; e '

#33 Let A and B be events of a sample space S and Eet P(A) O 5 P(B) 0 4, and
P(AnB)=10.2 Fmd the probabilities of each of the’ followmg events :

a) AorB ) plave)= P(a)ﬂ%’e) —Clnne) e
b) Abutnot B B _“_‘2_ ;.', T}- s
¢} Bbutnot A .

d). Neither A nor B ﬁf}} 4 (AA&) ?(&Ew P(&ﬁ&} .
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3 to 1 for E.

'[:#51 If two fan dlce are. thmwn What are the"odds of thammg
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" H****f #al Determine the probability of E for the given odds.
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o
7.5 day 2 - Probability: Using counting techniques
Probabilities are often formed by counting number of outcomes in

an event and dividing by number of outcomes in.the sampfe
spaoe (especially for equal!y ilkely outeome srzuattons)

We can sometimes use’ umt 5 countmg technlques to determme o
the number of outcomes, .= -0 : SR

2. What is the. probab111t that a seve'. .'dlglt phone number contams the number 7 ')

: _ 4 Four Eetters with repetltlon allowed are selected from the aIpha‘oet What is the
: ?_'_-_:._probablhty that none of them is avowel (a ei, 0, u)‘7 T

. wx , 2;, e
6 Afalr com is tossed6tzmes %"Fq o mw’“f Z g Z 2 _g : ? :
‘--__'-'a Flnd the prQbablhty that exactly 1 ta;l appears

] L B :f%?@«@,x ﬁ“@fy Wﬁv%-WE@ ?{/@:m ET} =
%Twé‘%% HH phoow wiee ?wﬁ ~ R
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b. Fmd the probablhty that no more than 1 tall appears '
g ”‘Wi&ﬂéf mf e;ﬁ “%E-féé’g L :
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12. What is the probablhty that in a group of 6 people at Ieast 2 were born in the same
month (disregard day and year)’? :

ool oudonwes = f2.8 (ot ifesg; } = f““ {gfeeee. f?“‘wf‘i#f‘j
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24. 5 cards are dealt at random from a regular deck of 52 playing cards. Find the ( N
¢(s2,5)

probability that: : Jolal 6 fwres =
a. All are hearts. C ( 13,5 ) 1287
~. 0,00044F

C(s2s ) 25984 T

(‘G.Mr‘r\ f‘n—; wihen j‘f”l‘f"{ e

b. Exactly 4 are spades. e LW ] e
% 2 C(DILQ_LC;(_;.?/_L) - "filk_e-L'p‘ 37 — 2388 - ,afﬂ“”’i
=R s 2538760
(S ’—g“'\ 2596 9% (___f_b,,-—r#— — =
c. Exactly 2 are clubs. A ]
| 2 (13,2) <Gy - FBABT T | oa4; |
25876 2 598%> J
c(s2,9 4

20. If the seven letters in the word DEFAULT are rearranged, what is the probability the

word will end 1 1n E and begin wrth T‘?
Wﬁ&‘dwh ways f W“Zif"'qﬁ_ e 2
- S‘mmld [estes> ﬂlyr o= Jzz. .o _ _Cli;_2
= 165, - A
(-T) Df"} C‘E) |~ O 227 (
! | ke A

17. If the five letters in the word VOWEL are rearranged what is the probabﬂlty the L will

precede the E? edrer € .. L o{,,_L—? -

cm\ol;wqf , So \

(
e

25. In a game of bridge find the probability that a hand of 13 cards consists of 5 spades, 4
hearts, 3 diamonds, and 1 club. 3)) |
| z ‘35.3 C(P‘ \Hu“ 75 73 ‘—'{ i

p= T NEY
128? ?'[T_ 2{6. 13 :’/-"5‘053? {
é.?s”ua” g e
11.What is the probablllty that, in a group of 3 people, at least 2 were born in the same
mgil.@? P(@H’f{a» 2 same) = |- f(‘c‘éeJ a
& e (12,2
/—_——\‘“\
:[""BZO _ Mo "q—mzéj
|28 1328 ~ akieg ‘S
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26 Find the probability of obtaining each of the followmgpoker hands:

~a. Royal flush (10, J, Q, K, Aall of the same suit)

b Stralght flush (5 cards in sequence ina smgle suzt but not a royal ﬂush)
¢ Fourofa kind (4 cards_of the same face value) ' I
ulI house (one palr and_one tnple of the i me face Values)
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J) 8.1 day 1 — Conditional probability R
A jar contains 4 red balls, 3 yellow balls, and 1 blue ball. (y*{ﬂ(’] va(ls )

If a ball is removed, and then a 2nd ball is removed
without replacing the 1st ball, what is the probability of
removing a yellow ball, then ared ball? —

= e ———
—— —
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Product rule
P (yellow then red )= P( yellow)- P(red given yellow)
P(RNY)=P(Y)-P(R]Y)
A = muttiply BI7 ore i( a endinoa]
Ny

~o /).a /i ‘_n"""i i
Product Rule Conditional Probability ey
i | .~ P(ENF)
P(EnF)=P(F)-P\E|F BiLiF =
( )=P(F)-P(E|F) (E|F) 0

Tree and Venn diagrams are useful tools to solve conditional

probability problems ' -
r
/ /

0,2 40,3 =0.%¥ [‘:P./an:)-f P(ENF)]

P(E)=

03 [ |
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AD e BP
18. P )=_ (oo, + (o2>(0:3)
OV < OFF 2y =]i3)

\ < 22. P(D|B) = @
“and P(B) }Q |

30. For a 3-child farmly, find the probability of exactly 1 girl,

given that the ﬁrst child is a bogry ¢ lors)os) + (0.5 Yo,
. 6V 0.5 B B 0,25 40 Ay
-'q____ |- ] o pr—
E OT-» g < 14,52 |
DM ’ __’____.‘_ e
T e
0.5 & P &
05~ 6

32. A pair of fair dice is thrown and we are told that at least / (? / a4 M)
one of them shows a 2. If we know this, what is the

probability that the total is 7? " N '

doﬂW 5 (2,022 ()5 Y26) (1% V(122 (63

= Lo e

38. A card is drawn at random from a regular deck of 52
cards. What is the probability that
a. The card is a black jack?

‘b. The card is a black jack if it is known a jack was picked?

¢. The card is a black jack if it is know a black card was ),_m

picked? __ : /j (¢ 2
- ) by | S ) = s Lol




59 In a small town it is known that 20% of the families have
no children, 30% have 1 child, 20% have 2 children, |
 16% have 3 children, 8% have 4 children, and 6% have 5

* - or more children. Fmd the pzobabﬁﬂy at a family has

S _-ﬁ'mme than 2 chllch en 1f 11; is known tha t has at least 1

\”{\Mn <:,zw)
?{a: !ﬁ*’)
{a ;&”){ﬁ ’5?}

{9 ?}yg}ﬁ%i @ﬁy‘,}{s@aﬁ%ﬁ_.




36. A box contains 2 red, 4 green, 1 black, and 8 yellow
marbles If 2 marbles are selected' W ':thout_replacement
what is the probabzkty that .1 isred and 1




8.2 — Independent Events

We polled 100 students and asked them to choose girls boys

their favorite of 3 activities: reading a book,

playing video games, or watching Netflix. finback 98 1 4 ) 22
video games | 12 | 20| 32

We want to investigate: "Does favorite activity depend ~ watch Newix | 30 | 16| 46
upon gender?" & i A

Consider what you would say if | asked you the question,
"What is the probability that a student likes to play video
games?"

There are 3 probabilities you could find to try to answer
this question. -

You could find the probability of all students who like video games:

3
P games j=—
(' ) oo
P(games)= .32

ra

[y

You could find the probability of a girl liking video games:

P 32 Pl | giel) 12
N games = — | games | gird ) = —
LBaRE) 100 a0

P(games}=.32 P{games| girl)=.20

Or you could find the probability of a boy liking video games:

P } 32 Plaaes! girl) i3 P( gaames | hoy) -
i e8| = — Qames gl )= — SIS wh=—
aame 100 = : G0 i 40
Plyumes})=.32 Pleames | giel)= 20 P(games | boy) = .50

So your answer to the question would have to be, "It depends. Are we talking about
boys, girls, or all students?"

This means ‘activity' depends upon 'gender’,
Or you could say 'activity' and ‘gender are not independent.

How can we determine if two events are independent?

One way is to check any two of the three probabilities
- of one of the events, like we just did.

P(games) 5%, P{games| girl) 12
oy b= QLN | 1=

w 100 : £ 60

P(games)=32 P{games| girl) =20

If you find that they don't match, then the events are not independent.




U we must compam the percentage_ ey

i af you ﬁnd that-pmbablimes for the same 2nd chome don’t matc

o _':'-':':“"The'counis ould have to be dlfferent frorn what
o they were: m:the not mdependant case. ok

o At first glance .ihls tabie tioesn't fook very drfferent
i from he- prewous set of data

¥ Nog.sa that the counts beéween the A
. boys and girls and still not the sam_' S

. : :.Yet thfs data does.s _cw that gender‘ and act;wty-are :ndependent._ _

. 3---W‘e carr‘t teii b y companng the co;mts between ca%egone

g _3- lt the per ntages that woutd now be the sam

On a tree diagram correspondmg condlilonal
R probabrhhes woufd be zdentical _

On a tree diagram...

1hen the events are no 'dependeni




B Each is a 'special case' of the OR or AND rules:.

" The special case ‘disjoint events' modified the OR formula (it removed the overlap term).

Similarly, independent events are a spemal case for the AND formufa ancf wzﬂ .
modify (s;mpi:fy) the formuta: AR : AR

e S’g"éc'i'a! Ca’se lf the probabrlity of an event tfoes not change regard!ess of whether o
“ornot another event happens then the events are mdependent events R

[fP(B} P(BM) P(mg) !henAandB re indepe.

éndthe 'AND'fomnula :
P(Aﬂa) P(A) F(

srmp!lﬁé# to' i
C o rnm)=r(r(a)

s We can aisodef‘_

' 'I"est fur mdeggndent events

Two events are mdependent it f’ ( 13)

a ‘lest for mdependent event

' '3' In other words check: any 2ofthe 3 way_s

-.othen B fS dependmg uponA and the eve I

but {hfs is rnore a consequenee of mcfependeﬂ
the events are mdependent e

o Note mdependent evenls and mutualfy—excluswe events are dlfferent

Mutug;g -exe T

i Independentevents

| AND= Mumpiy S OR=Add
" Ir_t general.. e generaf ;
| P(EﬂF) P(E) P(F iE) - P(EUF)= P(E)+P(F) P(EnF)
; ffevents ate independent... R ' Ifevents aremutuaily—exeluswe i
P(F|E)= PE) P(EQF) 0 D
sop(EnF} P(E) P(F). T ase P(EUF) P(E)+P(F) N
"Examples A .
lﬂdegendent eveﬁts :- S ' Mutually-excluswe event 4
'Eépé'rsdn is fﬁafe : BT B X E—person is mafe o
. perscn has b!ue eyes ' ' szerson is femaie
E‘person has heart dfsease. Y E-shape is a clrole

F=person is female - F=shape is a _tnangle_ e




-':”Examptes
IfP(E') (}3 P(F) 02 andP(EuF) 04 Whatis

wﬁ g’éﬁ“ﬁij

':“me eéw% € { @ UF’“} éﬁ Zﬁ) “’f"”p @ W,a fgﬂﬁ)

i -:.:':A fatr dle is mlied LetE be < _mlled” :

'_"_'-mdcpenden G




< RIS

| For a 3-child fmuly let E be the evcnt “the f'imﬂy has at
most 1 boy” and Iet F be the event “the f'tmﬂy has chllch en
Of each sex”. Are E and Fmdependcnt eventsV

: v@’g ﬁrﬁfw{ f“ sﬁfﬁf g"/“@i@i‘?g‘%w&%@ g




3. Cardiovascular Disease Records show that a child of parenis
with heart disease has a probability of 3/4 of inheriting the
disease.  Assuming independence, what is the probability that,

_ __for a coupie wﬂ:h heart chsease and that has two chﬂdrun i

L a Both chiidren havc heart disease
?{ M ymméwé%&@ '_

S 'b Nelther chiid has heart disease

p(w/}m é@wﬁ d-‘fﬁ@

c E’xacfly one cbiid haq heart dls;ease

f’ w ) i‘iw

3 Y
1y
L

f(f’}ﬁ‘?‘mﬁﬁfm%i%mﬁ [~

e .




8.3~ Bayes’ Formula

In a particular region, the prabability that a person has measles is
20%. If a person has imeasles they have a 90% probability of havmg
- visible spots. A person who does fiot have measles has a 15%:. _
. probability of visible spots. If a patien ‘dlsplays s ots 'whét' is the :
o probablllty that they have measles'? : :

P(M _S)_m SR
#af thcse ways (hat '

- from measles. .

_:. SthS .:.: / o

rospots

T'ermé_'nol-ogy- S

Partltlons The dzvzsron of sampte
-space into mutual!y exciuswe :
subsets '

nospcis(02)(61}——002
: S -_'spozs (93)(015}—012

: r¥o measles

gruori grobgbtlltle The
: probabsht:es of the partmons P(A)

"N no spots {0.8)(0.B51=0.68 -

a nosteﬂon probabllltres The probablilttes of the
X partitlons given addltsonai event mformatlon P(A[E
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pg. 376 #16 . | |
Events 4, and 4, form a partition of a sample space S with %/—1 7 oLe
P(4,)=0.3 and P(4;) = 0.7. If £ is an event in S with ( iy
P(ElA;) = 0.04 and P(ElA;) = 0.01, compute P(E). :

0(e)= (6:35(0) +(o)oD) = [T0A]

#20 Use the info in#iéto ﬁ.nd P(A1 IE) and P(AZIE)

f'(ﬂ«,](:’); P(,A’ PlElp) P (A I€) = f@)-ﬂ(ﬂ/‘ ?\)
 WE i T15)
(D«%)/o,o'f) ¥ [@E’:})(G,dl)
. 0,19 i 0.1

i{é;bé‘. ;/ D.0368

41.A scientist designed a medical test for a certain discase. Among 100 paticnts who have the

disease, the test will show the presence of the disease in 97 cases out of 100. and will fail
to show the presence of the discase in the remaining 3 cases out of 100. Among those who D =dijecs
do not have the discase, the test will crroneously show the presence of the disease in 4 cases = Jdo

out of 100, and will show that there is no disease in the remaining 96 cases out of 100. et
a.  What is the probability that a patient who tested positive on this test I ”.'4? e
actually has the disease, if it is estimated that 20% of the population 02, P =
has the disease? P (D)- p(TIB) ‘ .. 003
P( D{T) - P(—T-) ) : . }\ oo T
ST SO Iy o
(22X 049) =I5 st
sy B[S T
(oo aFy (0.8)(0,04) e/

b.  What is the probability that a patient who tested positive on this test .
actually has the disease, if it is estimated that 4% of the population has AT
the disease? :

. b s
R’(Dl‘r) ) (009027 | _ : y } T

= (a,;[y 0 aar( 0,26)(c oy \J % ol
' AT 5
7 114 T
. What is the probability that a patient who took the test twice and tested
positive both times actually has the discase, if it is estimated that 4% of }?T ‘
the population has the disease? P Sl
e(p) . ¢ (D) " e
P( DlT’T): - = 'D/D e il
e - ~ 7
' — cd{ ’.’O"' il
Go‘-l)(ﬁﬁ?)z A B—T =
= (o) e (o.6).01) e




7.6- . Expected Value
Expected Value = a typlcal or average number whlch

represents data

Examples L
. Average household has 3 17 people. '
. Typ;cat number of days ' 'rem per year'ln Phoen

days cf raln TR i

. If each ticket cost $1, the “raffle’

o l_fﬁéa‘c‘h_ soldfor$0 Gl} ﬁ

If a situation ltke a raﬁle has priced a i ticket to be equ R
the expected value then the Sltuatlcn 15 called falr '

Fair: prlce to partlc:pate--_. xpected value cf return

Favorable prlce to partzcrpete < expected Value cf relurn

Unfavorable pnce to partrcupete > expected value of return

Expected Value for Bernoulll Trlals _
In a Bernoulli.process with 1 trlals beceuse the probabll;ty cf i _ o
euccess is the same for al trlals the expected number of successes SR |

Enp

Where p is the pl{)bdblltty cf succcss on cmy smglc tl‘l’ﬂ



1) 2 teams played each other 14 times. Team A won 9 games, and team
B won 5 games. They will play again next week. Bob offers to bet $6
on team A while you bet $4 on team B. The winner gets the $10.

Is the bet fair to you in view of the past records of the two teams?

Explain. ; Bob' :f)(‘{(%-) ( ) houd
(A"Nh/\) £ 1+ i S :1-— ﬁr, ..4 .w‘__ .‘ ' § 0, ‘13 V
e, Tou' “"EH( :’4) +Pel a) =

Vo,
Fado/ﬁbtb > 605 (Jn‘/awfofﬁblt ”}D \/GH»

?) You pay $1 to toss 2 coins. If you toss 2 hcads, you gct $2 (including
your $1); if you toss only 1 head, you get back your $1; and if you toss
no hcads vou lose your $1. Is this a fair game to play?

ew=T oo [+ 2(%) )+ () +o(4)

(;f/,H)”’ g T e |
s e e

2) David gets $10 if he throws a double on a single throw of a pair of dice.
How much should he pay fora throw" /_,__.__

4) A coin is weighted so that P(H) = Y4 and P(T) =% . Find the
expected number of tosses of the coin required in order to obtain

cither ¢ head or 4 taxls T, THT S E: 1)+ 2 !
L-". W“fﬂ’#- sutteed ’f H[ TH :' ; ::r’ : 'ﬂ ,I‘,__‘ \ s e
20 2a BNz N(5), () \
d’m&‘. A VN 1:[%) f‘,rL‘f) {2 =\
Wuios offoses . ) 2 2 & { (5—,/2,&3._5

5) Assume that the odds for a certain race horse to win are 7 to 5. Ifa |
better wins $5 when the horse wins, how much should he bet to make

thc{ganj\c faili;_ X Z\M,\% ) ﬁg &5
W)= == RS S e
2 = % e
l 'S ! L e )
7 )oss)= i f\/“f’f’o“ &-(9 ) = 53;2 9z /
—

6)Find the number of times the face 5 is expected to oceur in a sequence
0f 2000 throws of a fair die.

E:_"-'-'" N A ~

Bl expected R e

+3( l)/ 1)
(4)*




/ 8.6 — Bernoulli Trials, Binomial probability model

Students at a particular university voted 60% of the time in the most

recent election. If 3 students are picked at random, what is the £ 9@;
probability that exactly 2 of them voted in that election?

(©
A
08 Y<N P(YYN)=(0.6)(0.6)(0.4) f’(c’.\'ﬁi’!}'y 2= (0.6) (0.4)

Y Bre 3 For us to use this ‘pattern’
" \_\ N (YNY)=(0.6)(0.4)(0.6) / these things must be true:
C. =3 - Only 2 outcomes ('yes'/'no’, 'success'/fail’)
__,..— Y P(NYY}=(0.4){0.6){0.6) I2 - Probabilities have to be constant for each
o, / '5";-\ #ways to choose which tial _ )
2 of the 3 students were - Probabilities of trials must be independent
\ 'ves' - Must have a fixed number of trials (here the
0. N . 3 students)
In genera!:

P(exactly k Yes out of n students)= ,C, [ p Y)] [P(N :In—r—k

The first 3 items on this list define what is called a Bernoulli Trial:
e Only 2 outcomes ('yes'/'no', ‘success'/fail’)
¢ Probabilities have to be constant for each trial
s The trials must be independent of each other

The last item defines this further what is called a Binomial Setting:
» Must have a fixed number of trials (here, the 3 students)

The reason this is called a Binomial Setting is because the format for the
pattern looks like a term from a Binomial expansion:

P(exactly 2 voted) = ;C; (0.6)(0.4)"

S e S S

(a+b)' :360(")3(5’) +,G, (‘1) (b) + C (a) (b) +,Ci(a) (b)a

e e bt et

Binomial Probability Model / Calculator Function

binompdf (n, p,k)= ,C.p'q""
n=#of trials
k =# of successes
p = probability of success
q = probability of failure (q=1-p)

Note: the binomedf (n, p,l(g function is different. It computes
a sum of probabilities from 0 to k.

Students at a particular university voted 60% of the time in the most
recent election. If 3 students are picked at random, what is the
probability that exactly 2 of them voted in that election?

Does it meet the criteria for a Binomial model?

Lol | O | 2 3
- Only 2 outcomes? v (= Wk‘/ V= didt M) ﬂ_uo-b:)m T ~
- Probabilities constant? v [ ,,;o ' /j
- Trials independent? .~ (] /e ,( shuhwts Jelecte - )
- Fixed number of trials? (lrw s V(er l) bff]DW]fd'F (3 o6 2) /pr‘f'??
v 3, ‘_qu 45 af kacd) b

ﬂ(l%l): ZCZ (‘g)zé‘f)! = &;7"_2’2_




L Afairc coin is tossed 8 tsmes What is the probabthty of Obia:mng at E east
.8 heads? e | .

A fair coin is tossed 8 times. What is the probability of obtaining exactly
6 heads?
X= ﬁ@..%ﬁ_#_{,..%:wﬁmi‘;fwiéwg;ﬁ

T |
Pt )= birmmpat(505,65 - }_@A%L___W |

A fair com is tc;ssed 8 nmes What is 2he probabthty cf obtaming up to 6
heads? = -

:Mi—iemﬁ

ye_},_ W’

{=0

. bimmzcdf(n p.k)
oo o= cumulative total of binompdf
o fromOtok (mcludlng k)

_%”ﬁw%‘f“‘iﬁ S

N%M}f@;&%afg?émg

e p(wo Celxed)

"”!beﬁaﬂlfﬁ”ﬁ“{g o5, )
= - aggiﬁ"" o

~ Whatis the probability that in a -raﬁngéfa-'ca;l-m R LS

4  T gW@f

(a) 4aregzr¥s‘7 o m%wx o t2z “»g f:;:”éfl

|w fe | o .. _;_ g ' [

mﬁ,@ bmamym@(’%@.r D=8, 2937 |

é%%

(b) At east 2 are glrls‘? 2{ %% Yy .
o . _ m@&)w gm&,«;m@@{%@ﬁﬁ}
{ - '@éEg"” | '

X

gt

(C) At least 2 arzd not more than 4are girls? ;

Xebins lo123454 5
i g L_.__.-—-—-‘

?Czi,_z o 3 w‘i’) - b‘ na”’ff?d‘f’( .85, "2—\} *’}mcﬁ'fpd“i’c\[{‘?“ asy 3) “”5‘“2?‘%‘ swpt{




A television manufacturer tests a random sample of 15 picture tubes to
. determine whether any are defective. The probability that a picture
tubc 13 éefectlve has been found from past experience to be .03.

_ X #Mmfz 9123 IS
':'-_(a) What is the probability that there are no defective tubes in the ' ‘}(ﬂ :
£ sample" Squeld = a@”ﬂw” f= 0% S ﬂxw)g%”(m“ 8532 g;;;;

- : L (b) What is the probab;hty that more than 2 of the tubes are it
o defectwe‘? S R
e oYY s,
f(x"b?ém = f(ecs&a)
{_-w: 27. agmﬁmﬁ{}f go?ﬁ‘,a)

- 43 A supposed coffee conno;sseur cia;ms she can dxsangmsh between a
- cup of instant coffee and a cup of dnp cof:fee 80% of the time. Ycu give L
. her 6 cups of coffee and tell her that you wﬂi grant hel c¥a1m if she .': SR
o 'correctly 1dennﬁes at Ieast S of the 6 cups S S

) (a) W"hat are her chances of havmg her cialm gganteci f she 15 mW - /5 "’“”“’L

._fact guessmg SMJ = a:f wgm”m@ o :;c 0 2, 3 ag. Szé,
. - - pﬁ @f x . | é)ﬂf&?ﬁxﬁ;f{'/éjéij)
o e gﬁi 5 . s _Em b,%%
. (b} What are her chandes of havmg her claim rejectcd when in f‘act o : 1= &
- she- realiy does have the ablhty she claimq‘? L _ o
B Xwi’*"“fﬁ i_ G

A fair coin is tossed 8 tnnes - - - :
What is the probability of obt:ammg exactly 3 heads ifit is known th‘it ? (wg & } o, v ?@)

at least 1 head appeared _ é’,@n&%%% gfﬁ%w”’;@)
Suietshnt  A=blad o123 160G f"(&/f&)“ poey-plizia)
fﬁttg’" ( _ o {ﬁ*[ﬁ‘} (}{;jgﬂﬁj
e Pl
J p M/M JHY = E"""" ;ﬂﬂ‘ﬂ&fﬂﬁ{g/f fsma _ &t bea st
: )- el W’MH lﬁw At 1)
Xeledt) f*’*’m@:z/%\}f 6 %4@“ e T P e%‘&é

{@%3% st gt H“f)-w b’ Q“f&ﬁ{g /3:};_' ' R .,..--—ﬂ"’}

= G2 1ERE




