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Chapter 14 — 15 : Probability

(Day 1)
Fundamental Counting Principal:

If there are n items and m, ways to choose a first item, m, ways to choose a second item after the f m
has been chosen, and so on, then there are m; * m, * .. * m, ways to choose n items.

Example 1: To make a yogurt parfait, you choose one flavor of yogurt, one fruit topping, and one additional
topping. How many parfait choices are there?
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Flavor Fruit ' Toppings |
Plain Peaches Peanuts ‘
Vanilla Strawberries | Oreo I
Chocolate Bananas . Graham Cracker I
i Strawberry Raspberries I Whipped Cream |
| Blueberries | Almonds
: I _Candy
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Example 2: A password for a site consists of 4 digits followed by 2 letters. Each letter and digit can be used
more than once. How many unique passwords are possible?
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Example 3: You need to create a password with 5 letters. Letters can be used more than once and can be
uppercase or lowercase which are considered different. How many passwords are possible?

Upperense (20) i B B b e
e (;:2 (E—l; x (52)xE2)x(52) x(52) :Wloq,o%ﬂ

Intro to Probability:

Probability is the measure of how likely an event is to occur. Each possible result of a probability experiment
or situation is the outcome. The sample space is the set of all possible outcomes. An event is an outcome or a
set of outcomes.

1|‘ Experiment or Situation | Rolling a 6-sided die - Spirih_iﬂgg t}i_o_lé__rgér_l_'ngr_ [Fll_pgn_g a coin

|____ Sample Space {1,2,3,4,56} | {blue, yellow, green, red} __ir‘___{_lj_g_algi_s_,__t__ails} .
..-{-urﬁ‘l'l-(.)‘""":?”‘ -(-l_-‘ or p 15 or 25% -]?:'or 0.5 or SV
# | H

***probabilities are written as fractions or decimals from 0 to 1, or as a percent from 0% to 100%***

write the fraction, decimal and percent for each of the experiments above...
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Equally likely outcomes have the same chance of occurring. When you toss a fair coin, heads and tails are
equally likely outcomes. Favorable outcomes are outcomes in a specified event. For equally likely outcomes,
the theoretical probability of an event is the ratio of the number of favorable outcomes to the total number

of outcomes.

_/\% Theoretical Probability:

number of favorable outcomes
total number of outcomes (sample space)

P(event) =

Example 1: Each letter of the word PROBABLE is written on a separate card. The cards are placed face down
and mixed up. What is the probability that a randomly selected card has a consonant?
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Example 2: Two dice are rolled, one red/one blue. What is the probability that the numbers have a sum of 4?

(B/B) 4ot b xb: 36
.Fa\/orqble'. l/g

3/ ) Plowm 4) = 2. = “Ii or Ba37.

2z 206 I

Example 3: Two dice are rolled, one red/one blue. What is the probability that the red die is greater?
{avoranle - (ﬁ’. [ E‘) ol G ol total : 2,
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The sum of all probabilities in the sample space is 1. The complement of an event E is the set of all outcomes

in the sample space that are not in E.

j\/,.. Complement: The probability of the complement of event E is
|
P(notE) =1- P(E)

Example 1: There are 25 kids in activity period. The table shows the students who are studying a foreign
language. What is the probability that a randomly selected student is not studying a foreign language?

Language | Numb-;af-sfud-entsﬂ] . - - ;
french | 6| Plrot Studying) = | = Plstodyiog)
Spanish | _]_i 21
lapanese & | P (not Shudying) = | - —
- il 2SS
e o ‘(D s‘b

Example 2: Two integers from 1 to 10 are randomly selected,zthe same number may be chosen twice. What is

the probability that both numbers are less than 9?
o 8's €S53 Han 9

p(3<a) = | — P za) B8 ot e Ly
placa) = ‘a-——;zg o - e =
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Geometric Probability is a form of theoretical probability determined by a ratio of lengths, areas, or volumes.

Example 1: A figure is created placing a rectangle inside a triangle inside a square as shown. If a point inside
the figure is chosen at random, what is the probability that the point is inside the shaded region?

Acea

Suare = Bl em?
Triangle = to.S em?
Recheng\n = [2 cm®

Example 2: Find the probability that a point chosen at random is inside the small triangle?
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You can estimate the probability of an event by using data, or by experiment. For example: if a doctor states
that an operation “has an 80% probability of success”, that is an estimate based on similar case histories.

Each repetition of an experiment is a trial. The sample space of an experiment is the set of all possible
outcomes. The experimental probability of an event is the ratio of the number of times that the event occurs

(the frequency) to the number of tria

\ |  Experimental Probability:
7 ! E

experimental probability =

Is.

number of times the event occurs

number of trials

Example 1: The table shows the results of a spinner experiment.

Find the experimental probability of:

a. Spinningad4 __ 4 ;l or 1% o
F= SO 25 z
b. Spinning a number greater than 2
p=19+'4 - 33 v Lbb 7
s S0

Example 2: The table shows the results of a dice experiment.

Find the experimental probability of:

a. Rolling an even number
p= 17+ 16 + (9

10D
b. Rolling a number less than 5

P 1€+ 17+ /0 + /6
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Chapter 14 — 15 : Compound Events
(Day 2)

A simple event is an event that describes a single outcome. A compound event is an event made up of two or
more simple events. Mutually exclusive events are events that cannot both occur in the same trial of an
experiment. For example, rolling a 1 and rolling a 2 on the same roll of a die are mutually exclusive events.

X Mutually Exclusive Events: For two mutually exclusive events A and B,

N P(A UB) = P(A) + P(B)

\ 7 R
Remember! L.’ = Of

Recall that the union symbol ' means “or.”

Example 1: When a die is rolled, P(less than 3) = ?

P(lo-’z\:‘ P(l)-r P(?_)
{ ¥y = 1"
T W 1A

Example 2: A group of students is donating blood during a blood drive. A student has a Z—’n probability of having

—
—

type O blood and a E probability of having type A blood.

a. Explain why the events “type 0” and “type A” are mutually exclusive.

You can onl\y have orne +4pe of blood
b. What is the probability that a student has type O or type A blood?

P(oerA) = P(D) + P(A)

_ g 2 q B . |2
'g*?(%);’5+5" 20

Example 3: Each student cast one vote for Prom Queen. Of the students, 25% votes for Heather, 20% for
Claire, and 55% for Vanessa. What is the probability that a student chosen at random voted for Claire or
Vanessa?

|

? (Ch—ife of VM:SSQ) = TP(C) + P CVB

= 20% + S5 % ":"

Inclusive events are events that have one or more outcomes in common. For example, when you roll a die
“rolling an even number” and “rolling a prime number” are not mutually exclusive. The number 2 is both even
and prime, so the events are inclusive.

% Inclusive Events: [jFor two inclusive events A and B,

P(A UB) = P(A)+ P(B) — P(AN B)

e —— =5 {( 1]
)= fand

Recall that the intersection symbol 71 means
“and.”



Example 1: When a die is rolled, P(even or prime number) = ?

F(va Or ZPr'\MQ..S = P(efv\) + P(_odd) == P(W

o 9 l
_(';' * —:f: p= ""(; = ’K '{'&“C- A lbout Complemen
) - ) -—‘- of- je.f-}-ir\:j a Ql
Example 2: Find the probability of rolling an odd number or a number greater than 2. =
i s Wit 1t g only
qw F(Ddcl or )2\ = 'P(Odd3 + P(.’z‘) - Plod Nnon-ewven or odd
z 8 H o E - i
cPp ¥7¢ © 5 s vy =

Example 3: Of 1,560 students surveyed, 840 were seniors and 630 watched the news daily. The rest of
students were juniors and only 215 of the news watchers were juniors. What is the probability that a student

was a senior or watched the news daily?

. (5‘:"\‘0' or apar) = PLS#E) & BlAmas) = P (senor and ne

2o-215=
4is - B4o 3o _ HIS _ losS
Senior s [ress ISeo (SLo IS0 |SLO

Events are independent events if the occurrence of one event does not affect the probability of the other. For
example, when a coin is tossed twice, the outcome of the first toss landing heads up does not affect the

probability of the second toss landing heads up again.

1

4
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To find the probability of landing heads up twice, multiply the individual probabilities, - x

>X<Independent Events: If A and B are independent events, then
P(Aand B) = P(A) x P(B)

Example 1: A six-sided cube is labeled with the numbers 1, 2, 2, 3, 3, and 3. Four sides are colored red, one

white, and one yellow.

Find the probability of:

a. Rolling a2, thena 2.
P(1 and 2‘\ - E— X _?:. = 1-—-—- e
™ " 26

b. Rolling red, then white, then red.

lo 2
: | q SO, | = wr 7.9 %
P(M and i and redl) = —:— X o % p = 216 27

c. Rolling a 3 then rolling red.

1
P(3and red) = % X % = ;—i' =1 5&%&]

Example 2: What is the probability of tossing a coin 3 times and landing on heads twice then tails?

LTS T
2 >4
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Events are dependent events if the occurrence of one event affects the probability of the other. For example,
if you have 3 lemons and 1 lime in a bag and you pull out two pieces of fruit, the probabilities change
depending on the outcome of the first fruit taken out.

The probability of a specific event can be found by multiplying the probabilities that make up the event.
e ‘3 i/
s

I/3
\ | s',
Lwme < A

To find the probability of dependent events, you can use conditional probablilty P(B|A) the probability of
event I3, given that event A has occurred.

The probability of drawing two lemons is f X % = % L]

Dependent Events: If A and B are dependent events, then

P(Aand B) = P(A) x P(B|A)

Example 1: A'bag contains 10 marbles — 2 blue, 3 white, and 5 red. If marbles are selected at random, find the
probability of:

a. Selecting a white marble, replacing it, and then selecting a red.

>
Tg-x_f:_’_f:?—w 1%’7@,{

= (oo 20
b. Selecting a white and then a red, without replacing the first.
Ty s | s 1
e W e & e w2} e el
e "9 T @ Tl i,

c. Selecting 3 non-red marbles without replacement

S .4 3 . kO :-'—orB.B%(
|O C‘l B 720 12 L |

Conditional probability often applies when data fall into categories. Two-way tables organize data in
categories that run across the table in rows and down the table in columns.

Condirional erobabilivy P (@»l(—\\ =ty Probabily o€ B, e
Domestic Mlgratlon by Region

0y oLCureel
A

Example 2: The table shows domestic migration from 1995 to 2000.

(thousands)
If a person is randomly selected, find the probability: Region | Immigrant | Emigrants
1537 2808 = 3¢
a. That an emigrant is from the West Midwest 2410 2951 = 4,30l
wesk emmigeants 2654 South 5042 | 3243 =
F {wes{— l emm‘cgcan\-) = = 1 3&55
4okl emeniGrants H LSk West 2666 2654 ’5‘5}0
——
- 22,9 % 1SS ], S =23,3n
b. That someone selected from the South region is an immigrant
Bovtn Vmmigrants soH2
P (imeigeant | Sevtin) = = —5—2—?—;‘ =l &0.9 %
l*'o-ku-\ Saviin 4
: ; . ; . . \ 24951
c. Thatsomeone selected is an emigrant and is from the Midwest p (mu.\m.s-} [Rranniqrant) = — T
WSk

o (emigront and Midwesy lt’am‘?rer) o 7'*?\\2%5'! A
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