’:P Statistics — Chapter 5 - Day 2 Activity (updated 2024) Name:

Date:

Goal: Understanding basic probability rules.

PSSR/ Question: When rolling 2 dice what is the probability of getting a2, 3, ... or 127

e To understand this, here is a simulation and then define the theoretical probability.

e As we proceed through this activity, you will be introduced to basic probability rules and | have provided

space for you to take notes.

Step 2: Defining a Probability Model (_ X\ u>
Roll 2 dice and ‘| List all the possible outcomes X P ?
Repeat 25 times. to get each sum. Use (dice1, 'ﬂ " P 3 ,[\\
Here are the class results dice2). ) - Sunvof 2 Probability g S
- S Die /Q‘\’»\

2, % (1.1) 2 1/36 003 &~ ‘30"

3 Ry 35% (1.2)(2,1) 3 2/36 0.06 \

4 \b 8% (1,3)(2,2) (3,1) 4 3/36 0.08

5 EN 10% (1,4) (2,3) (3,2) (4,1) 5 4/36 0.11

6 Q  15% (1,5) (2,4) (3,3) (4,2) (5,1) 6 5/36 0.14

4 & 17% (1,6) (2,5) (3,4) (4,3) (5,2) (6,1) 7 6/36 0.16

8 § 13% (2,6) (3,5) (4,4) (5,3) (6,1) 8 5/36 0.14

9 i & 12% (3,6) (4,5) (5,4) (6,3) 9 4/36 0.11

10 W 10% (4,6) (5,5) (6.4) 10 3/36 0.08

11 5% (5,6) (6.5) 11 2/36 0.06

12 3% (6,6) 12 1/36 0.03
TOTAL 100% #possible outcomes=_§£ $= 3‘7‘% 5= 1.00

DEFINITIONS:
« Sample Space (S): The set of all possible outcomes of a chance process. What is it here:
The \ist ok 0MW combiXonss o¥ (circle and label)

(‘o\\“\n% 2 Adice

(-_\Probability Model: A description of some chance process that consists of two parts: a sample
space S and a probability for each outcome. What is it here:

X ‘ s the st o &\\ od Feom e [label the column “X”]
2) P(@ 1o Hhe pro be bt Vity o4 pech ooftomeliabel the column “P(X)']

1) An event is any collection of outcomes from some chance process.

2) Aneventis a subset of the sample space.
3) Events are designated by capital letters, like A, B, C, and so on

(S e e

- |



Find the following Probabilitiesr‘gWe as decimals, round to 2 decimals):J

1)  The probability of rolling a 5 is 9(’53 = 0.\
2 PE)=_0.1Y A probability muxtbe between €3 apd V.

3) The probability of NOT rolling a Zis P 6,"', = |-0.\4 5\0.%(.,!
4 peE=l-0o =[o. ?é! This is the __(Lo mpleme~t Firle,

5 P@)=_0-\\ P(9°)= l-—o.\\=[o‘<z°{§

6) , Can you possibly roll both a 4 and a 5 at the same time? NO

‘ ) »~
‘)‘Qb Q\\ * P4 z}{d 5)=__Q__ P4 N 5)= O N means | fersecNoN (a nJ\
\¢ ' o
» o“d e These events are Mo+ clly exclosive; These are also called DI sToinT _ events.

_ s}
7) The probability of rollinga 2 ora 3 P (3 or ’53 - ?(L) * P(“’) ;@j

~ . /8 Paors= #(4) + (’(s) ] ‘ This is the ADD ToN RuLE rule.
ANTS ) M ) ) For MUTUALLY EXcwusive tgents

N
o o) PeU7 U B=PL) + f’(‘-t\ A 9(?\ TO"—Lﬂ Umeans_L) nion (ar)

Basic Probability Rules (p301, p302, p304)
1) Forany EventA: 0 <P(A)<1
2) If Sis the sample space: P(S)=1
3) Union of 2 events: P(A or B)=P(AuB)

e ]

4) Intersection of 2 events: P(A and B) = P(A n B)

—

5) Complement Rule: P(AC)=1-P(A)

6) Mutually Exclusive (disjoint) Two events are mutually exclusive (disjoint) if they

have no outcomes in common and so can never occur together.

7) Addition Rule for Mutually Exclusive Events: P(A or B) = = P(A U B) = P(A) + P(B)

8) General Addition Rule: P(A or B) = P(A U B) = P(A) + P(B) - P(A and B)




Let:

e Event A: rolling 2 dice with sums 3-7
e Event B: rolling 2 dice with sums 7-10

USING VENN DIAGRAMS: They are very helpful to understand probabilities.

Draw Venn diagrams to find these probabilities:
. Guenk

N

P(A)= 55

P«C"j.j Sr—fo, \\\2

P(A%= |~ p(A) =OM5

PB)= 0%

PEY) |~ P(B)=05\

Draw the Venn Diagram to combine Events A and B and then answer these questions. Fillin the

probability syntax:

?

2, H,1Z

S
1. P(Aand B)=P(A _(\ B)= 9(-‘7'\, =0\l

[INTERSECT]

2. PaorB)=PA_L) B PCa). +0(») — P(A cnd®)  [UNION]

0-SS + 0M49 -0 = 0.%%
3. POONLY A= P(A tnl BY= _0(2D s e({) + () +Pl) = los | .

PCA) — P(Acnl®)

4. POONLY B)= P(AC cpd B )= P(g) + P(q\, +p(10) = 033 (




Who Has Pierced Ears?
Two-way tables and probability et
et.

Students in a college statistics class wanted to find out how common 5

A=Males
it is for young adults to have their ears pierced. They recorded data on B=Pi d Ear
two variables—gender and whether the student had a picrced car—for REAGTRCD EarS
all 178 people in the class. The two-way table below displays the data.

LP‘G“L& . Pierced Ears? _)
Gender S No Total-
\ ] .K Pk

Female 84

Total (103) 75 \173 ca

v/creb \J $&. \\w" i

Suppose we choose a student at random. Find the probability that the student (use correct probability
notation, give as a fraction, and decimal)

a) Has pierced ears. P(‘?)\ i "127%- = 0,5%F19
b) Is male with pierced ears. P(Q and B N= q/"IS’
P(a) + P(6) - PCA mzw
103 i
s + 'Y * Ty T OAT8

Fill in the Venn Diagram to combine Events A and B and then answer these questions. (use correct
probability notation and give as a fraction ONLY)

c) Is male or has pierced ears. P (Aor Q)) i

L

e P(male and pierced ears)= P(A Gnd B )= W/l?& = 0.\67

e P(female and pierced ears)= P(Ac" cod B )= L}/n k= ’\ g1z

1
e P(female and no pierced ears)= P(A anl BC)= lg= 0.021T

AsK Yose. SELF: Do Yow FinD Feosatity
UsinG A THBLE oo |/e4N DtAGQm?

R By S




