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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?

)

L3>Now create a Venn Diagram to display the sample space in a different way.
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DETERMINE if two events are independent.

USE the general multiplication rule to
CALCULATE probabilities.
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Day 2 of f@
Can You Taco Tongue and Evil Eyebrow? \ —
53 Dayl1 .
Are the events “Yes Taco Tongue” and “Yes Evil =0
Eyebrow” independent events? U
1. Find class data from the previous lesson and fill in the following two-way table.
Yes No
Evil Eyebrow Evil Eyebrow Total
Yes Taco Tongue
No Taco Tongue
Total
Day 2 of 18
Can You Taco Tongue and Evil Eyebrow? \ —
53 Dayl1 A
Are the events “Yes Taco Tongue” and “Yes Evil ‘=0
Eyebrow” independent events? \—/
1. Find class data from the previous lesson and fill in the following two-way table.
Yes No
Evil Eyebrow Evil Eyebrow Total
Yes Taco Tongue b ﬁ
No Taco Tongue / & 3
Total S 7 H ( D\
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Yes No
Evil Eyebrow Evil Eyebrow Total

Yes Taco Tongue

No Taco Tongue

Total

Suppose we randomly choose a student from class.

2. Find P(Yes Taco Tongue OR Yes Evil Eyebrow)

3. Given that the person selected is a Yes Evil Eyebrow, what is the probability that they are a
Yes Taco Tongue? Write as a fraction, a decimal, and a percent.

4. Given that the person selected is a No Evil Eyebrow, what is the probability that they are a
Yes Taco Tongue? Write as a fraction, a decimal, and a percent.

Definition: Two events are independent if knowing whether or not one event has occurred
does not change the probability that the other event will occur.

5. Are the events “Yes Taco Tongue" and “Yes Evil Eyebrow” independent? Explain.

Y No
vil Eyebrow Evil Eyebrow Total
=

Yes Taco Tongue 47[ \ ‘D C\

No Taco Tongue ,j; } & :S

Total \j ) Uﬂ

Su we domly ch a from class.

2. Find P(Yes Taco Tongue OR Yes Evil Eyebrow)
9 5 _ 4
2 )2 [at

10
=1

3. Given that the person selected is a Yes Evil Eyebrow, what is the probability that they are a
Yes Taco Tongue? Write as a fraction, a decimal, and a percent.

% = 30 30"

4. Given that the person selected is a No Evil Eyebrow, what is the probability that they are a
Yes Taco Tongue? Write as a fraction, a decimal, and a percent.

H - N
T o= =1
Definition: Two events are independent if knowing whether or not one event has occurred

does not change the probability that the other event will occur.

5. Are the events “Yes Taco Tongue" and “Yes Evil Eyebrow” independent? Explain.
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Yes No
Evil Eyebrow Evil Ex/ebmw To'aj
Yes Taco Tongue (71 ;b A\
No Taco Tongue j, Q’ :S
Total ‘g 7) @
Supp we domly ch a d from class.
2. Find P(Yes Taco Tongue OR Yes Evil Eyebrow)
) | O
j + — = ’i’ f— J’*’
12 )2 ]2 [N
/3. Given that the person selected is a Yes Evil Eyebrow, what is the probability that they are a
- g 2 ( Yes Taco Tongue? Write as a fraction, a decimal, and a percent.
== - 0/
é — i = 0= 75 O ©
29 9]
Ji g /4. Given that the person selected is a No Evil Eyebrow, what is the probability that they are a
0 o> / Yes Taco Tongue? Write as a fraction, a decimal, and a percent.
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Definition: Two events are independent if knowing whether or not one event has occurred
does not change the probability that the other event will occur.
5. Are the events “Yes Taco Tongue" and “Yes Evil Eyebrow” independent? Explain.
N 0 \_ Know?v\ Q whether or woT o tudent |5
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Yes No
Evil Eyebrow Evil Ey/ebrow To!il
Yes Taco Tongue 47[ ;D (/\
No Taco Tongue 71, & 3
Total g 7) U ;7
Supp we domly ch a from class.
2. Find P(Yes Taco Tongue OR Yes Evil Eyebrow) N\
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/3. Given that the person selected is a Yes Evil Eyebrow, what is the prob,alﬁlity that they are a
— Yes Taco Tongue? Write as a fraction, a decimal, and a percent.
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4, é ,/ 4. Given that the person selected is a No Evil Eyebrow, what is the probability that they are a
SIS ' Yes Taco Tongue? Write as a fraction, a decimal, and a percent.
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Definition: Two events are independent if knowing whether or not one event has occurred
does not change the probability that the other event will occur.
5. Are the events “Yes Taco Tongue" and “Yes Evil Eyebrow” independent? Explain.
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Consider the data for all Seniors at EKHS.

Yes No

Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600

6. Find each of the following using the data in the table. Write as a fraction, a decimal, and a
percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =
c. P(Yes Taco Tongue | No Evil Eyebrow) =

d. Are “Yes Taco Tongue” and “Yes Evil Eyebrow” independent?

Consider the data for all Seniors at EKHS.

Yes No

Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600

6. Find each of the following using the data in the table. Write as a fraction, a decimal, and a
percent.

a. P(Yes Taco Tongue) = @OO =08 - %6/
b. P(Yes Taco Tongue | Yes Evil Eyebrow) = \%S ;Q 00~ O q = O[O
c. P(Yes Taco Tongue | No Evil Eyebrow) = BOO/L(OO =09 = 75 ‘®

d. Are “Yes Taco Tongue” and “Yes Evil Eyebrow” independent?

No
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Yes No

Evil Eyebrow  Evil Eyebrow
Yes Taco Tongue 180 300
No Taco Tongue 20 100
Total 200 400

7. Fillin the table as if the events were INDEPENDENT.

Yes No
Evil Eyebrow  Evil Eyebrow

Total
480
120
600

Total

Yes Taco Tongue

480

No Taco Tongue

120

Total 200 400

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,

and a percent.
a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

600

Yes No

Evil Eyebrow  Evil Eyebrow
Yes Taco Tongue 180 300
No Taco Tongue 20 100
Total 200 400

7. Fillin the table as if the events were INDEPENDENT.

Yes No
Evil Eyebrow  Evil Eyebrow

Total
480
120
600

Total

Yes Taco Tongue

480

No Taco Tongue

120

Total 200 400

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,

and a percent.
a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

600
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Yes No

Evil Eyebrow  Evil Eyebrow
Yes Taco Tongue 180 300
No Taco Tongue 20 100
Total 200 400

. Fillin the table as if the events were INDEPENDENT.

Yes No
Evil Eyebrow  Evil Eyebrow

Yes Taco Tongue

No Taco Tongue

Total 200 400

. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,

and a percent.
a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

Total %
480 &Uﬁ D% .
120 = 4
600 \NW}\& ii\[fé \n ; Q}
@\ y 00/\7 C§N

/ 6@/\0

Total \K

480

120

600

Yes No

Evil Eyebrow Evil Eyebrow
Yes Taco Tongue 180 300
No Taco Tongue 20 100
Total 200 400

. Fillin the table as if the events were INDEPENDENT.

Yes No
Evil Eyebrow  Evil Eyebrow

Total
480
120
600

Total

Yes Taco Tongue

480

No Taco Tongue

120

Total 200 400

. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,

and a percent.
a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

600
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Yes No
Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600
7. Fillin the table as if the events were INDEPENDENT. Q
e — 5 ’ o O
Yes No 0
Evil Eyebrow  Evil Eyebrow Total A GDD bo
Yes Taco Tongue 480
No Taco Tongue 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

Y N
\ &CO GDQUQ E\?i? Eyebrow E\(/)il Eyebrow Total

‘6\‘.\ c \,/ﬂb " ®Yes Taco Tongue 180 300 480
O\“d depen meo Taco Tongue 20 100 120

Tota 400 600

O‘Q Al SQEBTOW 20 400
= b 10y
el V(f W% \Q%T °

7. Fillin the table as if the events were INDEPENDENT.

— 5 ’ o 0
Yes No 0
Evil Eyebrow.  Evil Eyebrow Total A %O bD
Yes Taco Tongue @/
No Taco Tongue 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =
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\ &CO ‘OY)QL(Q ES: Eyebrow g‘c:“ Eyebrow Total

op | ‘\ c \/ﬂb( ®Yes Taco Tongue 180 300 480
O\‘\d P{ N meo Taco Tongue 20 100 120
Q Total 200 400 600
o o( (€N T {ebfo Tovque. ©
L (0 10y
7. Fillin the table as if the events; were INDEPENDENT. Q
as 1 e EVETTS WETE o O
Y N
\N\an /\ E\?i? Eyebrow: E\(/)il Eyebrow Total A GDD boo
o @ Yes Taco Tongue = @/
K)OO ' No Taco Tongue 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

Y N
\ &CO GDQUQ E\?i? Eyebrow E\(/)il Eyebrow Total

‘6\‘.\ c \,/ﬂb " ®Yes Taco Tongue 180 300 480
O\“d depen meo Taco Tongue 20 100 120

Tota 400 600

O\‘SQ T © €b(O\A) /O
5 pco o J
o P S el °

7. Fillin the table as if the events were INDEPENDENT.
ST R lo 0
Q

\}\J\an /’F\ ES: Eyebrow rI;l\(/)il Eyebrow  Total A C{)O bDO

QDCS)/ ° 2 Yes Taco Tongue = L(oo @/
QOO ' No Taco Tongue 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =
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\ &CO ‘OY)QL(Q ES: Eyebrow g‘c:“ Eyebrow Total

op | ‘\ c \/Qb( ®Yes Taco Tongue 180 300 480
O\‘\d P{ N meo Taco Tongue 20 100 120
Q Total 200 400 600
o o( (€N nt {ebfo Tovque. ©
\ (CO 10"y
e Vog‘ \go 'Y N \{Qéi//
7. Fillin the table as if the events were INDEPENDENT. Q
as It ine events were o O
Y N
\N\an /_\ E\?i? Eyebrow: E\(/)il Eyebrow Total A GDD boo
o 2 Yes Taco Tongue > L(OO @/
QOO * No Taco Tongue “+0 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

Yes No
Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600
ol0 B
7. Fillin the table as if the events were INDEPENDENT. (Q A A
oo - 'KCL ’ ole ©
N~ 2 Yes No 0
%\O O OO Evil Eyebrow __Evil Eyebrow._ Total %O bD
Yes Taco Tongue | /@ O 4 _ ) @/
No Taco Tongue / S/O 120
Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =
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Yes No
Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600
Df/e 5\
. Fillin the table as if the events were INDEPENDENT. - {Q N A Q
o TOa
TN° O Yes No / 0
QVO 9 OO'*—'»—% Evil Eyebrow _Evil Eyebrow._ Total 1 GDD bD
Yes Taco Tongue ' / @O ‘ BQQ \ 480
No Taco Tongue 40 120
Total 200 400 600

. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =

Yes No

Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600

old =
. Fillin the table as if the events were INDEPENDENT. (Q -
)

/A \ T &CD ’é Q ’ o O
N\ 2., Y No /
QFO 9 OO Es,iT,,Eyamva E\(/)il Eyebrow_ Total 1 %O bDO
Yes Taco Tongue | / @O 4 \BD\O ) @/
No Taco Tongue 40 50 120
Total 29 49& SQ(Z

. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) =
b. P(Yes Taco Tongue | Yes Evil Eyebrow) =

c. P(Yes Taco Tongue | No Evil Eyebrow) =
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Yes No
Evil Eyebrow  Evil Eyebrow Total
Yes Taco Tongue 180 300 480
No Taco Tongue 20 100 120
Total 200 400 600
5l q\
7. Fillin the table as if the events were INDEPENDENT. | Q
- C
o <§ o H }&CD %%o"’ o
TN~ © Yes No 0
\ (( ) Ok\w%,, Evil Eyebrow  Evil Eygbrow\ Total A GDD bo
Yes Taco Tongue ' / @O ‘ BQQ \ 480
No Taco Tongue L/O S @) 120

Total 200 400 600

8. Find each of the following using the INDEPENDENT table. Write as a fraction, a decimal,
and a percent.

a. P(Yes Taco Tongue) = L% = %O’

0 = 0°

b. P(Yes Taco Tongue | Yes Evil Eyebrow) = %a) - &% o 8()

c. P(Yes Taco Tongue | No Evil Eyebrow) = 3258 - O g - %@%
L’ .

9. What do you notice about your answers in #6 and #87?

10. Generalize: Complete the following statement using a formula.

Let A 2 Yes Taco Tongue and B - Yes Evil Eyebrow

If events A and B are INDEPENDENT then...
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9. What do you notice about your answers in #6 and #8?

pohen ewvano are not indgpe, all > piob are AP foront,
When evers ate independent -l % prob. are @qua} |
10. Generalize: Complete the following statement using a formula.

Let A = Yes Taco Tongue and B - Yes Evil Eyebrow

If events A and B are INDEPENDENT then...

P(ALD) = P(A] &)

Conditional Probability and Independence

Big Ideas:
Cond tinal Pr obabﬁf(y Tndependent Bvents
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Conditional Probability and Independence
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Check Your Understanding:
Yellowstone National Park surveyed a random sample of 1526 winter visitors to the park. They asked
each person whether he or she owned, rented, or had never used a snowmobile. Respondents wete also

asked whether they belonged to an environmental organization (like the Sierra Club). The two way table
summarizes the survey tresponses.

Environmental club

No Yes Total

S obil Never used 445 212 657
nowmobile

experience Renter 497 77 574

Owner 279 16 205

Total 1221 305 1526

Suppose we randomly select one of the survey respondents. Define events E: environmental club
member, S: snowmobile owner, and N: never used.

1. Find P(N | E). Interpret this value in context.

Check Your Understanding:
Yellowstone National Park surveyed a random sample of 1526 winter visitors to the park. They asked
each person whether he or she owned, rented, or had never used a snowmobile. Respondents were also

asked whether they belonged to an environmental organization (like the Sierra Club). The two way table
summarizes the survey responses.

Environmental club
No Yes Total
. Neverused | 445 | 212 | 657
mm" Renter | 497 | 77 | 574
Owner 279 16 295
Total 1220 | 305 | 152

Suppose we randomly select one of the survey respondents. Define events E: environmental club
member, S: snowmobile owner, and N: never used.

1. Find PN | E). Intcrprer this value in context.

: Never V€3 O
ew?o\u :“obo‘b ‘é’(vf»\“m?«‘ ove. ha?rh enviren me,mq\ alub,
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Environmental club

No Yes Total

S obil Never used 445 212 657
nowmobile

experience Renter 497 77 574

Owner 279 16 295

Total 1221 305 1526

2. Given that the chosen person is not a snowmobile owner, what’s the probability that she or he is an

environmental club member? Write your answer as a probability statement using correct symbols for the
events.

3. Are the events “Snowmobile owner” and “Environmental club member” independent? Explain.

Environmental club

No Yes Total

S obil Never used 445 212 657
nowmobile

experience Renter 497 77 574

Owner 279 16 205

Total 1221 305 1526

2. Given that the chosen person is not a snowmobile owner, what’s the probability that she or he is an

environmental club member? Write your answer as a probability statement using correct symbols for the
events.

2|Q+‘l'l - 223 = o
P(ES) = famem ~ 3l © 2

3. Are the events “Snowmobile owner” and “Environmental club member” independent? Explain.

P (nuncoile) = 23 = .14 No . .
V(‘)\\owm\)‘\\elEnvimQ: %5 = L5 ?(‘5\# P(G\!\) = P(%.‘E ) (
e TL you are W e angm*nmh
7(5nwmb\\w_ \Enviro )2 % =,2% c\ub you are \ess likely 1o

1o e O Seuwhsbile awner
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