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For this whole unit, T -

read the next day's Unlt 1 2 .‘ e
notes to get familiar oqe ’—t::/
with the context of PrObablllty

each problem.

A B

0.1

You will study:

e Basic Probability (Day 1)

¢ Probability Using Two-Way Tables (Day 2)

e Calculate Probability Using Two-Way Tables (Day 3)

¢ Conditional Probability Using Two-Way Tables (Day 4)

e Conditional Probability& Independence (Day 5)

e More Conditional Probability, Independence & Venn Diagrams (Day 6)
e Events & Venn Diagrams (Day 7)

e More Venn Diagrams, Complement & Conditional Formula (Day 8)

e Multiplication Rule (Day 9)

¢ Probability Interpretation, Addition Rule & Disjoint Events (Day 10)
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Day 1 Basic Probability
Tree Diagrams

A tree diagram is a way to list all possible outcomes in a sample space for Two or more activities. We
can determine how many possible outcomes there are by counting.

1. At the Banana Boat ice-cream store, there are four possible flavors of ice-cream:
Vomidh (Vs ChaChop CokiaDogh Chroc sl
There are two possible toppings: Mﬂaﬂﬁ{- or M

a. Draw a tree diagram to show the possible sundaes that can be made.




U12D1 BasicProbability.notebook March 27, 2019

b. List the sample space for the possible sundaes.
AQNIN (V,5p), (mee, my (mee; sp)
Cov,) (@, sp, (¢,m), (¢,5p) 5

c. How many sundaes were possible?

g 4%.2

d. Are the outcomes in the sample space equally likely? Explainyour answer.

No. Flavors are chosen by people not at random.
In any population, flavor choices are not likely equal.
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Counting Principle 2 If one choice canoccurin any of m ways and a second choice canoccurin any of n
ways, then the total number of ways both canoccuris m en.

and

2. Ellen has 4 pairs of pants, 3 shirts, and 3 scarves that all match. How manyoutfits that include
pants, ashirt, and a scarf canshe put fogether?

4WX3M7‘3W3 /;'//

3. A delicatessen serves sandwiches on rye bread, white bread, or rolls. There are eight different
sandwich fillings. Customers have a choice of lettuce or no lettuce on the sandwich. How many

different sandwiches can be assembled?
2 Yuado X ¥ ) X Q) Sl

4. There are 4 entrances to a building, 3 escalators up, and 2 escalators down. How many ways can
a person enter from outside, go to the second floor, return to the first floor, and then leave the
building? ™

4 X 3XxAxT {906



U12D1 BasicProbability.notebook March 27, 2019

5. A six-sided die and a fair coin are tossed together. Howmany outcomesare in the sample space?

6. How many 7-digit telephone numbers can be created if the first digit cannot be 02 0— 9 }0#3

9 x I0ox 10 x JO x 10 x 1o x_/o
-9 0-9
9,000 00
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Probability
A. Basicsof Probability

1.  Sample Space 2  the set of all possible ways in which a probability experiment can turn out.
a. Biased Sample 2 oneor more parts of the populationare favored over others
b. Unbiased Sample 2 every possible sample hasan equal chance of being selected

2. Favorable OQutcomes (successes) = the number of outcomes that will make an event occur.

Notatio @ number of favorable outcomes ' _ -j};d?—(cu\s d.r:}s
total possible outcomes ?( RC(I N) = Aotal # % Zﬁs
P(E) < probability of an event O\od) a‘e_ l+ Col o ng-
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3. Some probability facts:

a. P(E)ranges from O to 1 b. P(E)=0Oif eventEis ‘\!&QSSZ‘)’f

c.( P{m d. P(E)=1lisevent Eis _ C€C Yain

1007

e. If events A and B have no successful outcomes in common, then

o(Red ard lu =0

P(AorB) = P(A)+P(B) (called mutually exclusive or disjeint events)

f. If events A and B have outcomes in common that are successes for both events, then

P(Aor B) = P(A) + P(B) - P(A and B) o( Red or ol'\omondB ~ PlRed)x \’(d(io.;

g. P(AandB)=P(A)* P(B) —P(p.{o( anj
do ~)
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B.  Theoretical Probability 2 what is expected to occur in an experiment. What should happen.

C.  Experimental Probability = estimated from observed simulations or experiments. What actually
happened.

Examples Using Theoretical Probability

1. A jar contains 2 red marbles, 3 white marbles,and 4 black marbles. If one marble is chosen
at random, find

7 s
a. P(red)= q b.  P(redor white) =

7
c. P(green)= O d. P(notred)= 4[7—

|- 24 =7/a
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Many Stage Experiments: 1. tossing 2 coins
2. tossing 2 die
3. tossing a coinand Tossing a die

2. Consider spinning each spinner once. The sample space may be shown in a free diugmm:

OO <2

There are a fotal of outcomes. 3)\ 9\

Find the probability of

\ a
o P(3,2)-= /(‘a b.  P(bothodd)= l{p_

»f/ s/

c. Platleast one even) = & d. P{at mostone even)= 7&
yi °e

e. P(odd,even)= 2

March 27, 2019



U12D1 BasicProbability.notebook

3. Based on the chance experiment of spinning the spinner and selecting a card from the bag:

Blue Blue Blue Blue Red Red
A B C D E F
Find the probability of Outcomes Probability
1. spinningan odd number.
| AE Q) o3
2. spinningan odd number and selecting a 3 A-F (0) l? y,
red card from the bag.
J | e,F (D 4 /
3. spinningan odd number and selecting a 3 E  F x) /8\
blue card from the bag.
! I A-D @) ° /
\
4. spinningan even number or selecting a 3 AD (1] '?
red card from the bag. Q a-F ((,: ‘o
| E,€ (;g }(8
5. not selecting a blue card from the bag. 3 e (
\ ﬁ‘l-' A
2 EF /’?
How do the ideas of probability help you make decisions? > &P

Lo

It estimates the #times an outcome should
occur and helps us to make better decisions.

March 27, 2019
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