Notes on 5.3 Day 2 November 07, 2018
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Use a tree diagram to model a chance process
involving a sequence of outcomes and to calculate
probabilities.

When appropriate, use the multiplication rule for
independent events to calculate probabilities.
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In the first part of section 5.3 there was a Conditional Probability Formula:

Calculating Conditional Probabilities
To find the conditional probability P(A | B), use the formula

P(Aand B) P(A n B) _ P(both events occur together)
P(B)  P(B) P(given event occurs)

P(A|B) =

The choice of which event is A and which is B is
arbitrary, so it is also true that:

P(Band A) _P(B n A)

PBIA) === =pen

If you take the last version, P((B|A) = P(%:l;) and re-arrange using a little algebra to solve for P(A N B),

you would get a new formula known as the General Multiplication Rule:

For any chance process, the probability that events A and B both occur can
be found using the general multiplication rule:

P(Aand B)=P(ANn B)=P(A)-P (B|A)

This general rule says that for both of two events to occur, first one must occur. Then,
given that the first event has occurred, the second must occur.
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For any chance process, the probability that events A and B both occur can
be found using the general multiplication rule:

P(Aand B)=P(An B)=P(A)-P (B|A)

Example Hot coffee

Students who work at a local coffee shop recorded the drink orders of all the customers on a
Saturday. They found that 64% of customers ordered a hot drink, and 80% of these customers
added cream to their drink.

Find the probability that a randomly selected Saturday customer orders a hot drink and adds cream

to the drink.
T 0dds kho‘v »
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For any chance process, the probability that events A and B both occur can
be found using the general multiplication rule:

P(Aand B)=P(ANB)=P(A) P (1 A)

Example Hot coffee

Students who work at a loc ecor rders of
Saturday. They found that 64% of customers ordered a hot drmk and 80% of these customers

added cream to their dri

Find the probability that a randomly selected Saturday customer orders a hot drink and adds cream
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For any chance process, the probability that events A and B both occur ca|
(H) Pl'Ob ablhty be found using the general multiplication rule:
P(Aand B)=P(An B)=P(A)-P(B|A)

P(A U B) = P(A) + P(B) - P(A N B)
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For any chance process, the probability that events A and ||
be found using the general multiplication rule:
P(Aand B)=P(ANn B)=P(A)- P (B|A)
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The Game

The dealer holds five cards total: 2 aces and 3 Kings.

The player chooses their first card, and then chooses their
second card (without replacement).

The player wins if they get a pair of Aces or a pair of
Kings. Otherwise the dealer wins.

Olun Tetvs 10
p\&\/ YN

Lesson 9.3: Day 2:
Can you get a pair of Aces or a pair of Kings?

Rules of the game. Five cards total: two aces and three Kings. The player chooses their
first card and records the results, and then chooses their second card (without replacement)
and records the result. The player wins if they get a pair of Aces or a pair of Kings.

1. Choose one person who is the dealer and one who is the player. Play the game 10 times.

&3

First card
Second card

Winner?

Based on your 10 games, what is the probability of winning this game?
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Based on the whole class data, what is the probability of winning this game? ‘QO

3. Let’s try to use a Tree Diagram to calculate the theoretical probability. Fill in the blank boxes
with the correct probabilities.

N
= 2ndcard|2 | _ 2 {=P(1¢is Ace AND 2" is Ace)
> 1st card isAce [ 4 W &
/5 is Ace —
3/ 2nd card = P(1stis Ace AND 2"¢ is King)
4 is King
Ace Game
2nd card = P(1stis King AND 2 is Ace)
}/S 18t card ——" is Ace
is King
=) 274 card = P(1¢tis King AND 2" is King)
is King
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3. Let’s try to use a Tree Diagram to calculate the theoretical probability. Fill in the blank boxes
with the correct probabilities.
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4. Find the theoretical probability of winning the game.

\O(Q 00es Of < }Z?n§§> — 00105 = O

——
5. What is the probability that the 15t card was a King, given that the person won the game?
o Lwew) = €20 - 5
K"‘? O 4

Conditional Probability and Independence

Todiess | Mult Rule
P(ANB) = P < PEBIA)

x F A and B are indepondent
P(E> - P(B\PT> 0

P(ANR)= P(A < PCR)
Pk heast 1) = | — P(none)




Notes on 5.3 Day 2 November 07, 2018

Conditional Probability and Independence
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CYU: A computer company makes desktop, laptop, and tablet computers at factories in two states: California and
Texas. The California factory produces 40% of the company’s computers and the Texas factory makes the rest. Of the
computers made in California, 25% are desktops, 30% are laptops, and the rest are tablets. Of those made in Texas, 10%
are desktops, 20% are laptops, and the rest are tablets. All computers are first shipped to a distribution center in Missouri
before being sent out to stores. Suppose we select a computer at random from the distribution center and observe where
it was made and whether it is a desktop, laptop, or tablet.

1. Construct a tree diagram to model this chance process.
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2. Find the probability that the computer is a tablet.

B+ 4L = 6O

3. If we select 4 computers at random from the distribution center (with replacement) what is the
probability that at least 1 of the computers is a tablet computer?

nome arQ
P(tablet) = 15442 -b (&\\ \ 3 P(m%}\oguam ( melei%

(0% = b b= ot fﬁj‘ - w

4. Given that a tablet computer is selected, what is the probablllty that it was made in California?
g =
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53 ....81, 83, 87, 89, 91,

93, 99, 103-106
and study pp. 338-347

including the Mammogram
Example on p.342




