Unit 9 Lesson 4: Compound Probability (Addition Rule and Mutually Exclusive)
I. Review of Basic Probability and Notation

Probability is a numerical value between O and ‘ that indicates the likelihood of an event or events occurring.

Priot to calculating the probability, it is important to create a sample space to identify all of the possible outcomes and
what outcomes would be considered a success. Venn Diagrams, tree diagtams, lists, and frequency tables are useful.
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Example 1: You ate driving in your dtiver’s ed class. The instructor tells you that you must make three turns on your
route. Use the tree diagram to find the probability of making exactly two left turns, ot P(exactly two left turns)
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Example 2: Use the frequency table below to find the following probabilities.

Jrs | Sts | Total ~ 22 4
Apee | 12 |01-] 23 . PlAgree) 234y, = If>
Disagree 8 (|5 23 b. P = 20 o
Total | 20 | 26 | 46 ) [46 ="hs

Example 3: Use the Venn Diagram below to find the probabilities.
Having a social Having a o P (social madia page) = 5D /%|

media page smartphone

b. P(neither social media nor smattphone) = < ‘9—/ S

In example 3, there are two events. If we wanted to determine the probability of having a social media page OR having a
smartphone, we need to consider if the events could occur at the same time. Can an individual have a social media page
AND a smartphone?

YeEs | Shown in the middic.

When events occur simultaneously we have to be careful counting the events as we don’t want to over count the number
of successful outcomes ot the total number of outcomes by counting the individuals that have both twice.
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I1. Mutually Exclusive Events:

When two events are mutually exclusive it is __| DPS| ‘0‘ e/ for the events to happen at the same time.

Example: Event A: Freshman Event B: Sophomotre

Suppose you select one student at random from the class.
Freshmen Sophomores
One person cannot simultaneously be Freshman and Sophomore!

an
Therefore, P(Fresman N Sophomore) = 0

Rest of Class

For all mutually exclusive events, P(A N B) = ()

These ate also sometimes called di S10\nt ____events because the two citcles are d LS 1ol h‘\'Cd or
not joined. 3

II. NOT Mutually Exclusive Events

When two events are not mutually exclusive, it 1< DOSS \ b\ﬁ) for the events to happen simultaneously.
Example: Event A: Sophomotes Event B: Brown Eyes

Sophomores . Brovm Eyes Suppose you select one student at random from the class.

What is P(Sophomore or Brown Eyes)?

Rest of Class

If we simply add sophomotes and the individuals with brown eyes. ..

____Sophomotes + Brown Eyes = individuals, then P(Sophomore or Brown Eyes) would be
Is this correct? N LCCQuSQ, we OVCYCWY\“—Cd The ‘H“ 0{‘ Students. We Counted the
oh - C\r/d Sowamwcs Twice.

Since it is possible for one student to simultaneously be a sophomore and have brown eyes, we need to be sure that we do
not count the students that are BOTH ot OVERLAPPING twice!

We need to subtract the students that ovetlap in both categoties since they were counted twice.

Since P(Sophomore N Brown Eyes) =

We can find P(Sophomore or Brown Eyes)...
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Addition Rule:

Examples:

.| Forany two S \WU Hraneoys events, A gr B

P(hug)=Pho B) =Pt P~ PLAAR)

e Remember that if two events are mutually exclusive, P(A N B) = Q

1. You randomly choose one of the integers 1 — 10. What is the probability of choosing either an odd number or an even
number?
a. Calculate the probability. |7, =
Plodd ov even) = Plodd) TP(

3"
I

e R

o &+ Slo = °fio = '%he=|
b. Ate these events mutually exclusive ot not mutually exclusive? Why?
ME >3 cannet be 0dd and
2. You randomly

ahd €veh at the Sdme Hme.

2,4 4

choose one of the integers 1 — 10. What is the probability of choosing a number less than 5 or odd?
a. Calculate the probability. |,

P25 0v pdd) = Plbind+ Plodd)— Pl

b. Are these events mutually

NME = Theve

3. A bag contains 26 tiles wi

o T Sl — %o = 7o

exclusive or not mutually exclusive? Why?

Qe de lesc than 5 that qre olso 0dd.

th a letter on each, one tile for each letter of the alphabet. What is the probability of reaching
into the bag and randomly choosing a tile with one of the first 10 lgtgersr of the alpha

bet on it or with a yowel on it?

Adih, i A€, L,0,t
a. Calculate the Probabi]ity-‘?(lﬂ'\o letels ov Vowel ) =Plsrio) +

P Lvowc! )‘Pt\ocﬁ)

Wizp + Sz = 3oy = Toe =Yz
b. Are these events mutually exclusive ot not mutually exclusive? Why?

NME = Theve

4. You are rolling a fair six-s

gre Yoyl Y the lot Lo \etters

9 Odd number or a 2

Plodd) + P(2) — Plbotn)
’3/(‘,  § l/(p == 0/[, ‘=+’lﬂ‘=z/3

Oc}d number or number greater than 3
Vipdd) + PC>2)=F (bt
d. Circle the Mutually Exclusive events for a — d.

C.

of the d \Fh oot
tis the probability that you roll an...

b. Even number or number less than 3

P‘CNCY\7_‘-PC/—3)’PCL>U+"\) ,
2y 4 2, = ), =4 =2/
Even number or an odd number
Pleven) +Plodd ) —P (lrth)
e t3l, = oy = b/ -1

)
2

5. Use the frequency table to determine the following probabilities.

: Jrs | Srs | Total
Agree 12 11 23

Disagree 8 15 23
Total 20 | 26 46

6. Use the Venn Diagram to determine the following probabilities.
Having a
smartphone

Having a social
media page

0k
a. P(Jr U Agree) =P(3v) tPlagrec )—Plloath)
. SO + 234 — Vg, =3/,
b. P(St U Disagtee) Plse) + F(.dl\ﬁo vee) = Pliosth )
Ul + 23, = STage = 343, -1/,

a. P(gave social media page or have a smartphone)
%

T 29)¢p— 3 = Sl/g
b. P(I-Iave%;] smart pﬂog]e or hai/ig;)g neither) y

Bl T 2570 = b = g
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