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Objective: Einad probabilifles Com Uenw 4. o vams &
fwo- way +mblec

Probability: A value that represents the likelihood of an event. It can be expressed as a fraction, decimal, or a
percentage. A probability of 0 means that the event is impossible and a probability of 1 (or 100%) means that
the event is certain to occur.

total # of favorable outcomes in the category of interest

probability = -
total # of possible outcomes

Remember, (AN B) means “A and B” and (AU B) means “A or B (or both)”. With “or” probabilities, makes
sure you don’t count the individuals who fall in both categories twice!
P(AUB)=P(A)+P(B)-P(ANB)

Example: In the Math Club, there are 34 students. Eleven of the students are seniors, including 7 of the 20 girls.
A student is chosen at random from the club. Fill in the table and find the following probabilities:

a) P(boy) |
) P(boy) 44 1= Seniors Non-Seniors | Total
b) P(senior) 1| Boys H [ O l /‘f
oy 2 3’*) Girls 7 | 3 20
c) P(boy Nsenior 2
?3 %:/— Total | 23 2]
oy
d) P(girl Unon-senior
o (5, Loonlr Ywe Y ©+3nz . 20 . DE- P(Tr‘) + ?Csc\morw Pfg_rmfm.ﬂ
v “”Eiiwmfo& e IR = T30
Example: ?he number of students in a high school is 1400. Of those students, 550 take French, 700 take _3‘[
algebra, and 400 take both French and algebra. Fill in the Venn diagram, then find the following probabilities. ~ =
a) P(does not take French)_200¥590 _ = D90 ~ 053 /
A 1 L{ co ,4 OD Algebra
N
: b) P(algebramFrench) /ILEQD,_ 8.
¢) P(algebra, but not French) ., ~ald otz = |46
o) 1400 150 +qott o
d) P(algebra uFrench) 15044 . = 85D
- 0+ 4opt 30 - 50
D. 3%/~ [fo0-250
(400 405 G077 =550
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Conditional Probability: The probability of an event occurring when we already know that another event has

occurred.

Example: P(lung cancer|smoke) would mean the probability of a person getting lung cancer given that

the person smokes.

Conditional Probability Formula: P (A

P(ANB)

total#iInANB

P(B)

total # in B

(VU e N

:AA"""( 2 ;
deno D ealonines (2,

P overst

* “And” and “or” probabilities are fractions of the entire sample, but with conditional

probabilities{the conditiompecomes the denominator of the fraction!

Examples:

,Z\g,vw MaAXor for Condirionad s rne

eart allec dwve bl
An ice cream shop keeps track of whether people order vanilla or chocolate ice cream and whether they order a

sugar cone or a waffle cone. Fill in the marginal totals and find the requested probabilities.

Sugar Cone | Waffle Cone Total
Vanilla 35 26 G|
Chocolate 51 47 Ae,
Total 2 ( 13 (59
a) P(vanilla) b) P(waffle) ¢) P(sugar)
Ll T2 26
154 154 194
e) P(Vanilla%\saugar) f) P(vanillaaAAwaffle) g) P(chocolatea' rywdsugar)
2 Pl >l
159 159 159

i) P(vanilla EJrsugar)

, o
j) P(vanilla U waffle)

25 +20751 _ (2 254 96+4F _ |o®
- - - —_— =
154 159 1549 159
<~ %k
5%
m) P(vanilla n) P(vanilla
» 20
oL 3
q) P(sugar| r) P(sugar
25 =
Go! a8

k) P(chocolateijsugar)
Borol+dF (33
[S4 159

0) P(chocolate @)
5l
7

S) P(wafﬂe|

Lo

—

bl

d) P(chocolate)
i
1599
h) P(chocolate”h‘”’fvafﬂe)
s
199

oY
1) P(chocolate U waffle)

_@M-[ 4
%! -

U

159

p) P(chocolate|{vaffle
i
73
t) P(wafflefchocolats)
=
ErX
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Use the Venn diagram to find the following probabilities.

a) P(j0b|male)
M\cé -) !

M7 _2F 23 .q
moles™ U+ 277 49 16

c) P (male|no job)

A
Wrw? 2L a3l

o 2419 4o
V\P“o\a

3 QL\M*“’ __(i__

b) P(female|j0b)
v o

job/—’ 63
o 23 +33 LD 26

High School Seniors

=
Ne job

d) P (no job |female)

0

u\)_
A O

> 2%3+149

.Qp_vvut-\e $

Vo
Job
23 2' |48

job

33 19 | %2

(€ ]o] 4o [oD

e) A student from the sample works at McTaco. What is the probability that the student is male?
VOTXS at Vi€ 2 aco.

P( Male ] \]D\o>

I+t 32

'V\,]:.QAJD\D\
2= -1

o =P

f) Is a student from the sample more likely to have a job if he is a male? Justify your answer using conditional

probability.

P(olo|male) = 1 -

BLAS

33

PC)‘ob\ ‘Fe\/\z\ale) S S2dig % N .3y

No. Tn thig Sample, & Lemale 15 wmipce \i\ic\\, bo

have &« joo than a male.

Real-estate ads suggest that 64% of homes have a garage, 21% have a pool, and 17% have both a garage and a
pool. Fill in the Venn diagram, then answer the following questions.

a) Find P(garage Upool)

GYelo

¢) Find P( pool|garage)
Paa\ E

oy ™ VT 2. 0%
> GYel
65,(*—5(’_
e) Find P(no p001|garage)
ne pt‘ao\_5 o/
% garaae ,Lii/— ?,7’3-4’/"

- (94 o/o
oy«a.ﬁ(.

b) Find P ( garage | pool)

6‘\:‘:’3 YN .
fop\ _ Up ~ 2l.o

d) Find P (pool|no garage)

PDD\ * - Af o/,
Nne 4axage ~ H,]"/"
~ Bl
ho 6&&«@(.

f) Find P (no garage|n0 pool)

o HR(A4E a
;B(?“,,(,po\-a —_— == L{D,S"/o

Yo ?aP\

9

e

Pool
o Jacay

4%

Garage
Wo Peol

43%
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