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Good worning!
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2. Notes on Independent and Dependent Events

2. Practice
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Probability

Independent vs.
Dependent events
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Independent Events

e Two evenis A and B, are independent if
the fact that A occurs does not affect
the probability of B occurring.

e Examples- EX 1. Landing on heads from
two different coins; EX 2. rolling a 4 on a

die, then rolling a 3 on a second roll of
the die.

* Probability of A and B occurring:

@ and B) = P(A) P(ED
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Experiment 1

e A coinis tossed and a é6-sided die is
rolled. Find the probability of landing
on the head side of the coin qnd
rolling a 3 on the die.

P14 and T 20)
(2) G,
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M?.
Experlmen’r\l\z QW
S
e A card is chosen at random from a>
deck of 52 cards. It is then replaced
and a second card is chosen. What
is the probability of choosing a jack
and an eight?
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Experiment 3 \©" N&W”

e A jar contains fmn two

blue an@ellow mq@s A marble is
chosen at random from the j jar. After
replacing i, a second marble is chosen.
What is the probability of choosing a

@ %g a@marble?
(p
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Experiment 4 \W\‘\
QL\' \O

e A school survey found that 9 out of 10
students like pizza. If three students are
chosen at random| with replacement,)
what is the probability that all three

students like pizza?
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Dependent Events

 Two evenis A and B, are dependent if the
fact that A occurs affects the probability
of B occurring.

 Examples- Picking a blue marble and then
picking another blue marble if | don't
replace the first one.

* Probability of A and B occurring:
P(A and B) = P(A) * P(B| A)
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Experiment 1
P \OXSQC)\

A jar contains three red, five green, two blue
and six yellow marbles. A marble is chosen at

andom from the jar. A second marble is

chosef without replacingthe first one. th:);of
\

the probability of choosmg a green and a
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OX SN

Experim/eni\z/(/\

* An aquarium contaigs 6 male gcm and’4
female goldfish. You randomly select a fish
from the tank, do noil replace it, and then
randomly select a second fish. What is the

probability that both fish are male?

R mm)j 6 2.
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Experiment 3

* A random sample of parts coming off a
machine is done by an inspector. He found
that 5 out of 100 paris ar= bad on average. If
he were to do a new sample, what is the

probability that he picks a bad part and then,

picks dl'Lth,eLbd.d_pCIrf if he doesn’t replace I
the first? e
£

<B”B)/ lOD =
-4% or .00
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Independent vs.
Dependent

Determining if 2 events
are independent
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&N\Q‘\p\'\_—- ?(‘&\ & - A [\E’B
™ Independent EV&nts

 Two events are independent if the
following qre true:

» »
¢(A|B) = P(A)

P(B|A) = P(B)

PO - PPLE)
 To show 2 events are independent, you

must prove one of the above
conditions.
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Experiment 1

e Let event G = taking a math class. Let
event H =taking a science class. Then,
G AND H = taking a math class and a
science class.

* Suppose P(G) = 0.6, P(H) = 0.5, and
P(G AND H) =0.3.
e Are G and H independeni?

CELLVETCVR(C
v - .k 9
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Experiment 2

* In a particular college class, 60% of the siudents
are female. 50% of all students in the class have
long hair. 45% of the students are female and
have long hair. Of the female students, 75% have

long hair. ?( l } 76

* Let F be the event that the student is female. Let L
be the event that the student has long hair.

* One student is picked randomly. Are the events
of being female and having long hair
independent?

)6 PL)=.9 f@fmwé
@?@ k) P@
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Approach #2

e If they are independent,
P(L | F) should equal P(L).

°*0.75#70.5
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Independent Probability Name:

Two events are said to be Independent if the occurrence of the first event does NOT affect the probability of
the second event and events are independent if P(A) - P(B) = P(A and B)

INDEPENDENT PROBABILITY

1. Determine the following probabilities if each of the following are independent.
leiven:  pa)=o0s P(B) = 0.25 5 L@ 0.6 \ |
a. P(AandC) =r ).? C) Decimal: 8 b. PlAandBandC)= Decimal-
%\ ‘f -4 (A) 17(25 ?cv 2

c. P(Roling a 4 on a standard die @d B) = d. Find P{DMWWi

SR I e =77 e
) tv

P(Rolling a 2 on a standard die cmd plckln a card with a ?" on it from a sfondc:rd deck of cards) =

B e

f. If your chances of lasing the shell gome |f you randomly pickis 2 in 3. What
are the chances that you would lose 5 games in a row?

(v f\Lt\U\U\\..) ( N6 x )(.lX} ) {3%3 ) . ._ .

If the Atlanta Hawks free rhrow gercentage is 82%, what is the probability that a player for the

%‘Q I Hmsq;”('m )= (- sz)( 32) - .G/ m

h. The chance of rain on o random day in May in Gwlnneﬂ is about 30%. Using this 0
empirical probobllliy what would you estimate the pro Ty babily of havi hovmg—Ne-Fema- 7

(XADOXAE)E) o

2, GIVEN: P(M) = 0.8 P(N) = 0.25 P(R) = 0.6 |

a. If the probability of P(Mand N)=0.2, are M and N independent?

b. If the probability of P(Nand R)=0.3, are N and R independent?

L
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DEPENDENT PROBABILITIES
3. Consider that 3 consecutive cards are drawn without replacement from a shuffled deck of cards

A. What is the probability that the first two cards drawn are face cards? "h

B. What is the probability that the all three cards are hearts? {D —
ECIMa”

S

a8
asl

C. Whatis the probability that all three cards are a King? [{w—

D. What is the probability that all three cards are numbered? Decimai:

4. A bag contains 4 blue marbles, 4 red marbles, and 4 green marbles:
A, What is the probability of drawing 2 green marbles without replacement?

‘ Decimal

B. Whatis the probability of drawing 3 marbles without replacement in a row

of the same color without replacement? {gm.,-,,,,,;_. ]

5. James has 3 dimes, 4 pennies, and 2 quarters in his pocket. If each coin is equally likely to be
pulled out of his pocket in order without replacement, what is the probability that he will pull out

the 2 quarters in a row first?

4. In a cookie jar there are 10 chocolate chip cockies and 8 peanut butter cookies left. The
cookies are randomly mixed fogether in the jar. What is the probability of pulling two of
the same types of cookies out of the cookie jar in a row without replacement?

7. In a classroom there are 7 male students and 11 female students that are taking a test. If each studentis
equally likely fo tum in their test at any given time af the end of class, what is the probakility that the first 3

students to turn in their test are female students?

DECIMAL:

=4
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