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Math 2311
Class Notes for Section 2.2-2.4

Last week:

e Reviewed graphs
e Counting techniques
¢ Venn Diagrams

Popper 01

1. Which of the following lists would have the largest variance?
a.3,3,3,3,3
b.1,2,3,4,5
c.0,2,4,6,8

1, 3,7,10, 22



Some Review:
How many ways can you [111@ 4 people up for a picture? _LL. __6__, r}\_- \___ = rl Lf'

———

How many ways can yoe 4 people from 10 for a committee?
— e e s = ==
-4 =00
How many ways can yof arrange the letters of C.ASABLANCA?
TR
N5 C-25-1 - L4
) A-y B-1 -
How many ways can you get a 5 card poker hand?
_— (:
How many ways can you get a full house 5 card poker hand? U m O U
R

+ 13%choose(43)*12*choose(é.2) S~
o) el

ol




CAT
MCT

Twe
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2. In how many ways can you arrange 5 people in a row?
a. 20
120
c. 24
d. 5
e. none of these

3. In how many ways can you select from 8 people, 3 to serve on a committee?
a. 42
b. 24
56
. 5040
e. none of these



Draw a Venn Diagram for the following situation: A group @eople are asked about
their preference for soft drinks. The results are as follows:
> 55 Like Coke
25 Like Diet Coke
45 Like Pepsi
15 like Coke and Diet Coke

=5 Like all 3 soft drinks
25 Like Coke and Pepsi €—
5 Only like Diet Coke&
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4, Given A={a.,b,d,p,z} and B= {cdefwz}fmdAuB

@)ia,b,c.d,e,f,p,w,z} pr
b {d,2) e
C. {asbsespaw}
)
e. none of these \ﬁ\l(scdtw

5.Given A=1{a,b,d,p,z} and B={c.d.e,f,w,z} find ANB
a. {a,b,c,d,e,f,p,w,z}
‘{d z}
c. {a,b,e,p,w}
d. 9

e. none of these
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6. Which of the following is the correct Venn Diagram for AU (BN C)?

Byl

(&

&

C.

(OB V(ANQ)

(&

./

\Knone of these

(@

U

@

o/

BAC



Section 2.3 - Basic Probability Models

The probability of any outcome of a random phenomenon is the proportion of times the
outcome would occur in a very long series of repetitions.

The sample space of a random phenomenon is the set of all possible outcomes.

An event is an outcome or a set of outcomes of a random phenomenon. It is a subset of
the sample space. A simple event is an event consisting of exactly one outcome.

To compute the probability of some event E occurring, divide the number of ways that E
can occur by the number of possible outcomes the sample space, S, can occur:

p(E)= ME) & Nwrabay oF s Qvtnd occus
n(S) < il Somple Spaee




Basic Rules of Probability
1. Alleventshavea probability between zero and one. 0 < P(E)<1
2. All possible outcomes together must have a probability of one. P(5)=1

3. Complement Rule: For any event E, P(E°)=1- P(E)
4. Addition Rule: If A and B are disjoint events, then| P(E U F)= P(E)+ P(F D

have NoRng A ﬁ“‘f;‘p(éuF)= P(E)+P(F)-P(EnF)y

5. If E and F are any events of an experiment, the

Disgont s PENF)= ©  (enF )

Examples:

1. Suppose we draw a single card from a deck of 52 fair playing cards. [\ (5) = \3 1
a. What is the probability of drawing a heart? N (u{m( "'S\ =1 P( h{&f ‘\'\ \—_-%!-3{‘

b. What is the probability of drawing a queen? l\(@\-’— L{ P ( ®\ . __‘:‘___

X



14 machles ‘\'U'Hi-n

2. If 5 marbles are drawn at random all at once from a bag containing 8 white and 6 black
marbles, what is the probability that 2 will be white and 3 will be black? -

n(S) = N Cg = 200

H(EB = gCQ (,CB = 01‘3\ 20 = 56)0



3. The qualified applicant pool for six management trainee positions consists of seven

women and five men. r\(g) N IQC’{, = qll‘,

—_—

a. What is the probability that a randomly selected trainee class will consist entirely of

women? h(l})) =-_’ C(’ :_—,
P(W) - 7qQL{

b. What is the probability that a randomly selected trainee class will consist of an equal
number of men and women?

n(%w\%m = ’ICB‘ 3 Cg <3510
- 250

P (3 +3pm) < %ﬁ'



P()<ug P(BY=(L P(H) -

4. A sports survey taken at UH shows that 48% of the respondents liked S(;CCEI', 66% liked
basketball and_38% liked hockey. Also, 30% liked soccer and basketball, 22% liked
basketball and hockey, and 28% liked soccer and hockey. Finally, 12% liked all three

sports. (S(\B)_ 2 P(B[\[—ﬂ- 21 P(S(\H‘):— 23

nH) =
a. What is the probability that a randomll?f selected student likes basketball or hockey?

Solve this by also using an appropriate formula.

P(eUH) = P(B)Y+P(H) - P(B OH)
= 6L +-39_ .99 = .8

b. What is the probability that a randomly selected student does not like any of these
sports?




Popper 01 P(j\__q P(T\:.%? F(YY\)= L AW

7. Jane, Tom, and Mary are running chairperson of the board. The probability that Jane
will be chosen is 0.40. The probability that Tom will be chosen is 0.38. What is the
probability that Mary will be chosen? (These are the only three people running)

(0.2

e. none of these

8. Using the above information, what is the probability that either Mary or Jane will be
chosen?

a.0.22 P(m U]-):' P(M\'I'P(j)

e. none of these
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Section 2.4 - General Probability Rules

Two events are independent if knowing that one occurs does not change the probability
that the other occurs.

(Note: This is not the same as sets that are disjoint or mutually exclusive)
l

If E and F are independent events, thell P(ENF)=P _(_E__)__PLF_) l
_— = =

——

Example:

5.If P(A) = .36 and P(B) = .58 and A and B are independent,

a. whatisP(Aa(n\dB)?=(,?>lo)(,SY) S 2098

b. What is the probability of A or B occurring?

P(AUB) = P(A + P(g) - P(ANB)
= .3Lﬂ ‘,'.g%/ - -QOYX
= 18| L



BV e

Dependent events, the occurrence of one event does have an effect on the occurrence of

the other event. The probability P(EVF) is read “the probability of event E given event

F had already occurred”. If E and F are independent, then P(E\F)=P(E)

P(E|E)= P(ENF) S
If events E and F are dependent then P EF)

This means P(ENF)= P(E]F) ' P(F)

1L € 4+ F are lvxd.x\o\‘-? P(E(\F\‘P(E)' P(F)
oc  P(E)< P(E|F)



Examples:

6. A clothing store that targets young customers (ages 18 through 22) wishes to determine
whether the size of the purchase is related to the method of payment. A sample of 300
customers was analyzed and the information is below:

J

Cash | Credit | Layaway | Total
~ Under $40 |60 [30. |10 100

< =>|$40 or more |40 100 GV, 2_0_0_
Total 100 130 |70 300

a. If a customer is selected at random from this group of customers, what is the
probability that the customer paid cash? | €D ’
’ — . —

w3

b. If a customer is selected at random from this group of customers, what is the
probability that the customer paid with a credit card? (30 (3
< 2

3% 20



c. If a customer is selected at random from this group of customers, what is the
probability that the customer paid with the layaway plan? ~]0 7

-
-

300 0

d. If a customer is selected at random from this group of customers, what is the

probability that the customer purchased under $407? _L

3

e. If a customer is selected at random from this group of customers, what is the
probability that the customer purchased $40 or more? 29

—_—

3



f. If a customer is selected at random from this group of customers, what is the
probability that the customer paid with a credit card given that the purchase was under

$40?
O = -
P( (C| wnder 4 ) | ,3

\P(C(’. N Umo\lr) %o 2
Plundiryo) =~ /3 T 10

g. If a customer is selected at random from this group of customers, what is the
probability that the customer paid with the lawlan given that the purchase was $40

or more? P(L \ e qD\

o \



7. Determine if events A and B a@ P (A\ P (Pﬁ = P( AN %3
P(4)=0.9, P(B)=03,P(4nB)=0.27
a. W
| bo_—

o P(4)=04, P(B)=0.6, P(4nB)=0.20
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Let P(E)=044,P(F)=047, P(w

o P(ENF)= P(EU':Bf- P(E) + P(F\ —P(E(\Fy
o KO RS
(&0.19
d.0.75

e. none of these

10, P(EIF)= P(EaF) _ .19

a.0.43 P(F) 4
(6)0.40

c. 0.19
d.0.75

e. none of these




