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Day 5: Tree Diagrams, Conditional Probability, and Two Way Tables

Warm-Up:

Use the fundamental counting principle, permutation or combination formulas to answer the following.

1) As I'm choosing a stocking for my nephew, I'm given a choice of 3 colors for the stocking itself. I
plan to have his name embroidered. T have 8 thread choices and 5 font choices. How many
variations of stocking can be made for my nephew? 3 . g Y |
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2) T have a candy jar filled with 250 different candies. How many ways canaab a handful of 7 yurimy

confections to eat? S 0' Ege mgeq Corder & &t R
C “““““ Lol ﬁ“f““\l o™
QSO T
3) The VonTrapp family is taking PlcTur‘eS (they have —childien). How many ways can we line the
children up? E l e %@ mE? %@&
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4) The VonTrapp children are bemg ornery. Kurt and Brigitta have to be on either side of the picture
(away from one another). Now, howgnawm{g c%n I line the childrenup? -3
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5) I need to choose a password For my computer. It must be B characters long. I can choose any of the
26 letters of the alphabet (lowercase only) or any number os a character. How many p0551ble

passwords can I cr'em‘e? %QO 3 @ 3 G 36 36 * ngsw—i' S&fj

e M orepeat
PeEnSteT Seo deb 1Te]  LDasile

Notes Day 5: Two Way Frequency Tables and Conditional Probability (ot Cor)

Conditional Probability:
e containsa__ on O™ that may Lot the sample space for an event

«  can be written with the notation | ( g % A) which is read "the probability of event B,
_%;\‘ﬁ%_w % we y 2ve at A means eveatr A s %@o/

» how likely is one event to happen, given that another event ha,% happened?

e percentages/probability based on the VoW or 0 lJ ™) total of the given event
E ook \A o e - WJ falo\e

e more complex “given" problems may require use of this formula:

P(n gqoen®) = P(AIR)= P(Aand B
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Examples of Conditional Probability: ~
1. You are playing a game of cards where the winner is determined by drawing two cards of the same
suit. What is the probability of drawing clubs on the second draw if the first card drawn is a

cb? T ey o Y51 oRD fotal ks | ) draun | S“*m 1 feft

(@;\a&ziihi — o w P(cb | o= 1@ 4
S s> | ctol) 3 5 / e

2. A bag contains 6 blue marbles and 2 brown marbles. One marb e |s r‘andom!y drawn and discarded.
Then a second marble is drawn. Find the probability that the second marble is brown given that T“

the first marble dmwn was blue. 3 o rpun ot
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3. In Mr. Jonas' homeroom 70% of the students have brown hair, 25% have brown eyes, and 5%
have both brown hair and brown eyes. A student is excused early to go to a doctor's appointment,
If the student has brown hair, what is the probability that the student also has brown eyes?
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Using Two-Way Frequency Tables to Compute Conditional Probabilities =, GF?N

1. Suppose we survey all the students at school and ask them how they get to school and also what ﬁd 4% %

grade they are in. The chart below gives the results. Complete the two-way frequency fable:
B - Wak Car Other ot
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11" or 12" 4 - 58 184 7 290
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Suppose we randomly select one student.

a) What is the probability that the student walked fo school? 1974
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b) P(9™ or 10" grader ¢) P(rode the bus OR 11”‘ or 12‘rh rader)
PO erOTgreden o %, p(11 T rodes
=~ A0 = |l [ ous ) ¥ aam - 2% & W [
_’_ﬁ-_-——“"""" i ——
SO0 | <0 =117 4230 vy _ 3% /N9
look at (S rg oy TS0 S00 Ipp §oo 135
d) What is the probability that a student is in e) What is P(Walk|9th or 10th grade)?
11th or 12th grade given that they rodeing . ?(\N’a\ i(w . q %\a(_ m.m cg{”daiﬁ\)
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2. The manager of an ice cream shop is curious as to which customers are buying certain flavors of ice
cream. He decides to track whether the customer is an adult or a child and whether they order
vanilla ice cream or chocolate ice cream. He finds that of his 224 customers in one week that 146
ordered chocolate. He also finds that 52 of his 93 adult customers ordered vanilld Build a two-way
frequency table that tracks the type of customer and type of ice cream. rorad

B \anilla Chocolate Total
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o) Find P(vanilla) = 1% - 39 'b) Find P(child) =]
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3. A survey asked students which types of music they listen to? Out of 200 students, 75 in icafe pop
music and 45 indicated country music with 22 of these students indicating they listened to both, Use
a Venn diagram to find the following
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Using Conditional Probability to Determine if Events are Independent

If two events are statistically independent of each other, then:
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Let's revisit some previous examples and decide if the events are independent.
1. You are playing a game of cards where the winner is determined by drawing two cards of the same
suit nggm‘r. What is the probability of drawing clubs on the second draw if the first

card drawn is a club? , .
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e Are the two events independent?

e Let drawing the first club be event A and drawing the second club be event B.
onGog == TE wdzpeadont, ¥ (o) o) = (c Je)
(o / :
2 You are playing a game of cards where the winner is determined by dmwmg cards of ?he
, ijﬁ‘" <y  suit, Each player draws a card, looks at it, then replaces the card randomly in The deck. Then The L

draw a second card. What is the probability of drawing clubs on ?he second draw if the first card
drawn is a club? Are The two events independent?
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3. In Mr. Jonas' homeroom, 70% of the students have brown hair, 25% have brown eyes, and 5%
have both brown hair and brown eyes. A student is excused early Yo go to a doctor's appointment.

e If the student has brown hair, what is the pr‘obablisfy that the student also has brown eyes?
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s Are event A, having brown hair, and event B, having brown eyes, |4r1<:iependcan“rj
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4. Using the table from the ice cream shop problem, determine whether age and choice of ice cream
are independent events.
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