November 05, 2019

Pick up the Warm Up

(a) Imagine flipping a fair coin three timeg. Give a probability model for thie chance
process and be sure to justify why it is a valid model. [Hint: start by listing the
sample space]
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(a) Imagine flipping & fair coin three times. Give a probability model for thie chance
process and be eure to juetify why it is a valid model. [Hint: etart by liating the
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(b) Define event A ag getting 2 or more heads, event B ag getting no heads, and event
C ag getting at least one head. Find the probability of each of these events.

(¢) Are any of these probabilities related?
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(b) Define event A ag getting 2 or more heads, event B ag getting no heads, and event
C ag getting at least one head. Find the probability of each of these events.

p(e) = P(1o hesds) = Ve
p(e) = ?(ar\eqej- | heaé> - 343 T

(¢) Are any of thess probabilities related?

— The events Nohaods ond aF leagt | haad
are wurually exclucive. .. ABandC)=0

( con't hoppen, o the gane Yime)

.. Thay ava also complementary evewts
s p(8)= |- ple)
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* Use a two-way table or Venn diagram to model a
chance process and calculate probabilities involving
two events.

* Apply the general addition rule to calculate
probabilities.
P ([\ e E} A C\ETY @\
[} )

thod's not

Some people believe that the ability to taco

tongue and evil eyebrow is something that
you are born with.

Is this true? Are the two abilities somehow
related?
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Put a tally in QX1 € of the four cells

Yes No
Evil Eyebrow Evil Eyebrow  Total
T D[ ()
No Taco Tongue | O} ' <&>
Total
ol Up the Handawt

- do Aﬁi qfov nowW
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/ . Can You Taco Tongue and Evil Eyebrow? (~ 2

| "“;) : 5.2 Day 2 Q_y

Some people believe that the ability to taco tongue and evil eyebrow is something that you
are born with. Is this true? Are the two abilities somehow related?

1. Collect class data to fill in the following two-way table and Venn Diagram.

Yes No

Evil Eyebrow Evil Eyebrow  Total es Yes
Yes Taco Taco Tongue Evil Eyebrow
Tongue Z‘ﬁ[ 5 Q( 5
No Taco Tongue / QA 3 -

—

Total N 7 @

Yes No
Evil Eyebrow Evil Eyebrow  Total es

Yes T Taco Tongue
Tgﬁguaeco L{ 5 q

Yes
Evil Eyebrow

a 3| |\ 2

—_—

/
Total ‘3 7 @

No Taco Tongue

2. Suppose that we randomly choose a student from class. Find the following probabilities.

P(Yes Taco Tongue) = O}JL P(Yes Evil Eyebrow) = 5/’1
P(No Taco Tongue) = 3/ S P(No Evil Eyebrow) = /|7

|
P(Yes Taco Tongue AND Yes Evil Eyebrow) = L//P( P(Yes Evil Eyebrow AND No Taco Tongue) = { 1

P(Yes Taco Tongue AND No Evil Eyebrow) = S/\Z P(No Taco Tongue AND No Evil Eyebrow) = 0}/[1




November 05, 2019

Yes No
Evil Eyebrow Evil Eyebrow  Total
Toraos” 4 3
No Taco Tongt : —%\ 3
Total D 7 (E
3. Suppose that we randomly choose a student from class. Find the following probabilitie
{{m U\r”\/g P(Yes Evil Eyebrow) = g//L ()(/\ O\< )
Nuy =
W P(No Evil Eyebrow) = 7/ l ) ( A ( %}
P(Yes Evil Eyebrow OR No Evil Eyebrow) = / 2
s 1
RN ANT)
4. Suppose that we randomly choose a student from class. Find the following probabilitie
\Y)
MO ( P(Yes Taco Tongue) = \ | N
C )
mmua(y ; P(Yes Evil Eyebrow) = / \1
£xcle olt =
A \
(Yes Taco Tongue OR Yes Evil Eyebrow) = (A O\QA B
(A(ﬁx&) P(@}Jr?(’)\ ) »
RN R

° f # Let's go back and
Deb\(‘\e 3 add formal notation

to our work.

"If you are YES Evil Eyebrow, please stand up"

Nwe (| court
ovt lod J{\oen’.

"If you are NO Evil Eyebrow, please stand up"

"If you are YES Evil Eyebrow or NO Evil Eyebrow
please stand up”

We COM[C{ ﬁcwe srmjafy ac[cﬁad’ tﬁe countsﬁom
tﬁeﬁrst two gT’OU}OS.
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There are two different uses of the
word "OR" in everyday life.
When you are asked if you However, when you order coffee
want “soup or salad,” the and are asked if you want
waiter wants you to choose “cream or sugar,” it’s OK to ask
one or the other, but not both. for one or the other or both.
When you are asked if you However, when you order coffee
want “soup or salad,” the and are asked if you want
waiter wants you to choose “cream or sugar,” it’s OK to ask
one or the other, but not both. for one or the other or both.

AN

In mathematics and probability, “A or B” meansjone or the other or both.
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Debﬂep
i

"If you are YES Taco Tongue, please stand up”

"If you are YES Evil Eyebrow, please stand up"

“If you are YES Taco Tongue OR YES Evil
Eyebrow please stand up"

Q%ig yroﬁ[ém. We can’t simjo[y add the
counts from the ﬁrst two goups. Wﬁy not?
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Venn Diagrams and the General Addition Rule

Venn Diagrams and the General Addition Rule

) VENN
Tg\)%\@ Diagram
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Venn Diagrams and the General Addition Rule

Y VENN
TP g

CH)

Venn Diagrams and the General Addition Rule

) VENN
Tg\)%\@ Diagram

8 )
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Venn Diagrams and the General Addition Rule

Y VENN
TP g

i

Venn Diagrams and the General Addition Rule

) VENN
Tg\)%\@ Diagram
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Venn Diagrams and the General Addition Rule

v o Vo
W%B"&i Plagran

N

U N

Venn Diagrams and the General Addition Rule

T 1 Cenerall Addfien Rule
TABLQS Plnrt) — P+ P —P(Acnd)

i
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Venn Diagrams and the General Addition Rule

Thpunf b, Genaal Addfien Rule
TABS

Plhab) = P(A)+ P ~P(AadB)

TL A and B are Miualy bxclusive
P(A and B) O e ‘\Jﬂﬁy cannol” BAU
)fogjﬁ\ﬂ@r

Venn Diagrams and the General Addition Rule

1w 01VEN7r\kam Ceneral Add®ion Rule
m% P(horb) = P(A) + P® —P(AandB)

1 Q Twp A and B are Mt ual yExc\usivi
q) Li P(A ond B) O Mhee Jrhe\/ cannol Bau

’r%@\ner 50 P(A oB) = PR ¢ P(R)
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Check for Understanding but using formal notation. What is the relationship between educational
achievement and home ownership? A random sample of 500 U.S. adults was selected. Each
member of the sample was identified as a high school graduate (or not) and as a homeowner (or

not). The two-way table displays the data. Suppose we choose a member of the sample at
random. Define events

G: person is a high school graduate H: person is a homeowner.

High school graduate  Not a high school graduate
Homeowner 221 119

Not a homeowner 89 7

1. Explain in plain language what P(G°¢) means and find the probability.

Prob&bf')//\\y Hhat e
person s not

a S gv obo\b\qu

Check for Understanding but using formal notation. What is the relationship between educational
achievement and home ownership? A random sample of 500 U.S. adults was selected. Each
member of the sample was identified as a high school graduate (or not) and as a homeowner (or

not). The two-way table displays the data. Suppose we choose a member of the sample at
random. Define events

G: person is a high school graduate H: person is a homeowner.

High school graduate  Not a high school graduate
Homeowner 221 119

Not a homeowner 89 Al

1. Explain in plain language what P(G°) means and find the probability.
The probdofiy the persen

5 not o \_m' g\ﬂ s chool

student 1S OedY
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Check for Understanding but using formal notation. What is the relationship between educational
achievement and home ownership? A random sample of 500 U.S. adults was selected. Each
member of the sample was identified as a high school graduate (or not) and as a homeowner (or

not). The two-way table displays the data. Suppose we choose a member of the sample at
random. Define events

G: person is a high school graduate H: person is a homeowner.

High school graduate  Not a high school graduate
Homeowner 221 119
Not a homeowner 89 4l

1. Explain in plain language what P(G°) means and find the probability.
The pr obo\oﬂﬁy the person (
= %OT o high schoo P<GQ> - \%%)Q ~ 0%
student S QedY

D e \i@b\ NS CHDPVOP ricle
)

NC c\ﬁ QAN 0

High school graduate  Not a high school graduate

Homeowner 221 119 - DYoo
Not a homeowner 89 n - (LO

10 190 lv}oox

2. Explain why P(G or H) # P(G) + P(H). Then find P(G or H).

3. Make a Venn diagram to the right to display the sample space of this chance process.

4. Write the event “is not a high school graduate and is a homeowner” in symbolic form and find
the probability.
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High school graduate Not a high school graduate
Homeowner 221 19 - 4o
Not a homeowner 89 7 - 6O
=10

2. Explain why P(G or H) # P(G) + P(H): Then find P(G or H).
S Thete Gre Some people who %(aimec\

ard own ahome <o he

Were Counted Twice

3. Make a Venn diagram to the right to display the sample space of this chance process

4. Write the event “is not a high school graduate and is a homeowner” in symbolic form and find
the probability.

High school graduate  Not a high school graduate
Homeowner 221 119 - 4o
Not a homeowner 89 M - 6O

=10

190 I\TJQD \
2. gxplaln why P(G or H) # P(G) + P(H)\Then find P(G or H).

Bl %% 22\
S \MVQ ave SOVOQPQODIQ\AJ})O (adudled ?< C or ) e 500 o
ard own ahome <o fhey R

Were Counted TWice. = 29 - 9%

3. Make a Venn diagram to the right to display the sample space of this chance process

4. Write the event “is not a high school graduate and is a homeowner” in symbolic form and find

the probability. 7 ( J ﬂ (/ ) bdy
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High school graduate Not a high school graduate
Homeowner 221 119 - 4o
Not a homeowner 89 71 - 6O

& " o)

2. Exbléln why P(G or H) ‘ P(G) + P(H)\Then find P(G or H).

C BlD 3% 22\
S Thete Gire Some people who gaducded ) 22
ard own ah?lme 50 1% F( orH S0 50D
wevre Counted twice. - 42% ~ 998

So0
3. Make a Venn dlagram to the@ﬂo display the sample space of this chance process.

C

4. Write the event “is not a high school graduate and is a homeowner” in symbolic form and find
the probability.

High school graduate  Not a high school graduate

Homeowner 221 119 - "H>40o
Not a homeowner 89 n - !GO
10 190 lc;oo

2. gxplaln why P(G or H) £ P(G) + 'P(H)>Then find P(G or H). b AR 900
S There v Some paople who gfaduated ' D _ b BN 2]
ard own achome so they NG orH) = 500 " 5 200
were Counked fwice. R B SN

So0d
3. Make a Venn diagram to the\ght‘to display the sample space of this chance process.

G;, ~— “
N & Nl

4. Write the event “is not a high school graduate and is a homeowner” in symbolic form and find
the probability.

3<GC and H} = %—o‘m: 02>y
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ol

Clagswork - Part 2
How do we find probabilities
from a two-way table?
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Nota

High high

school school
graduate graduate Total

Homeowner 221 119 340
Not a homeowner 89 Al 160
Total 310 190 500

Define event A ag being a high school graduate. Define event B ag being a
homeowner. Suppose we choose a member of the sample at random. Find the
probability that the member:

(a) i a high school graduate.

Nota

High high

school school
graduate graduate Total
Homeowner 221 119 340
Nota homeowner 89 14l 160
Total 310 180 500

Define event A as being a high school graduate. Define event B ag being a homeowner. Suppose we
choose a member of the sample at random. Find the probability that the member:

(a)ie a high school graduate.
=P (high sches) gead ) = 210
ot B < g
NOT NQCesRavy S
ovenT A hes oo cleadly de fraed
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Nota

High high

school school
graduate graduate Total

(b) ie a high school graduate and owng a home.

Homeowner 221 119 340

Not a homeowner 89 al 160

Total 310 190 500
A crd

(c) i a high echool graduate or owng a home.
dv ﬁ&ﬂ?@}M&@%ﬂéf
Mually ex (v sive @UD F@)* %@

and (onl 4 - ot 30—
e 8¢ C otz 47,%10_m ‘77j
5

-

Nota
High ~ high (b ig a high school graduate and owns a home.
school school
graduate graduate Total ;211 He
Homeowner 221 119 340 P(A O\ﬂd B> s
Not a homeowner 89 7 160
Total 310 190 500

(c) ie a high echool graduate or owng a home.

P(A or B>

St SIS
= 500

- 18
500
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(d) Explain why P(A or B) # P(A) + P(B)

o 34
N N (ONMCE T
G | 5 /\
( Outcomes are
Nota dOUb“Q
High  high Qounfed

school school
graduate graduate Total

Homeowner Q‘;\ 119 340

Not a homeowner A 160
Total 310 190 500
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(d) Explain why P(A or B) # P(A) + P(B)

of P(A+P(R) ars
Adouble counted

Venn Diagrams

and some notation
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You can see why
P(A) and P(A°) add up to 1
Complement Rule:
‘ (&
v 4 P(NY + P(N) =
PAY = |~ P(N)
/ AND 'S OR.
A(B AUB
Intersection Union
(football)
le F+ Pachen Q\F%\’g&o N
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HINT: To keep the symbols
straight, remember

U for Union and

N for iNtersection.

Where are the best tacos?

A survey of all students at a large high school revealed that, in the last
month, 38% of them had dined at Taco Bell, 16% had dined at Chipotle,
and 9% had dined at both. Suppose we select a student at random. What'’s
the probability that the student has dined at Taco Bell or Chipotle in the
last month?

)

g)Now create a Venn Diagram to display the sample space in a different way.
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)

Where are the best tacos?

A survey of all students at a large high school revealed that, in the last
month, 38% of them had dined at Taco Bell, 16% had dined at Chipotle,
and 9% had dined at both. Suppose we select a student at random. What’s
the probability that the student has dined at Taco Bell or Chipotle in the
last month?

b>Now create a Venn Diagram to display the sample space in a different way.

3. Where are the best tacos?

A survey of all students at a large high school revealed that, in the last month, 38% of them had
dined at Taco Bell, 16% had dined at Chipotle, and 9% had dined at both. Suppose we select a
student at random. What's the probability that the student has dined at Taco Bell or Chipotle in

the last month? } "_
C:aml.r:a.\ " _ vl OR thiptle.

Addirion V(chipaﬂe.) - P(‘V&g and C“\;Fdﬁe)
= (%0 S
anud ( ée“)’* de — .0a = W5

= >
Now create a Venn Dlagram to display/fhe sample space ina diﬂ‘t?/ent way.
N% U v/ VA

[ ¢h T L\ip( PC\C Mol
. i Faciman

Pootboll
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Take Home LCQ - due no later
than the start of class tomorrow.

52 ..... 41, 47, 49, 51, 53, 55-58
and study pp.318-325
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