
Chapter 8

Probability
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8.1A Probability and Simple Events

 I can find the probability of a simple event
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Vocabulary:
 Outcome – any one of the possible results of a probability

 Simple event – a specific outcome or type of outcome

 Probability – the chance of an event happening

 Random – outcome occurs by chance

 Complementary events - the events of one outcome happening 
and that outcomes not happening are complimentary; the sum of 
the probabilities of complementary events is 1.
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What is PROBABILITY?

- Probability is the chance that some event will 
happen

- It is the ratio of the number of ways a certain 
event can occur to the number of possible 
outcomes



PROBABILITY

number of favorable outcomes

number of possible outcomes

Examples that use Probability:
(1) Dice, (2) Spinners, (3) Coins, (4) Deck of Cards, (5) 
Evens/Odds, (6) Alphabet, etc.

P(event) =



How likely is an event to happen?

0% 25% 50% 75%    100%

0 ¼ or .25  ½ 0r .5   ¾ or .75 1



Example 1: Roll a dice.

What is the probability of rolling a 4?

P(rolling a 4) =



Example 3: Spinners.

What is the probability of spinning green?

P(green) =



Example 4: Flip a coin.

What is the probability of flipping a tail?

P(tail) =
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Example 5: Deck of Cards.

What is the probability of picking a heart?

P(heart) =

P(nonheart) =

What is the probability of not picking a heart?



Summary:

- Probability is the chance that some event will 
happen

- It is the ratio of the number of ways a certain 
even can occur to the total number of possible 
outcomes



Homework:

p.432 #11 - 28
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8.1B Sample Spaces

 I can find sample spaces and probabilities
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 Sample space – list of all the possible outcomes in a 
probability

 Tree diagram – a way to display the outcomes

LSowatsky 14



Example: A ice cream truck sells vanilla and 
chocolate ice cream. You can choose from a waffle 
or sugar cone. Find the sample space for all 
possible orders of one scoop of ice cream in a 
cone.

 Make a trees diagram:
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Example: Find the sample space for a coin that is 
tossed twice.
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Example: The cafeteria gives students two choices of 
snacks: carrot sticks and pretzels. They also offer a 
beverage choice of apple juice, low-fat milk, or bottled 
water. Find the sample space for all possible orders of 
one snack with one beverage.
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Homework:

p.436 #1 – 12, 15
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8.1C Count Outcomes

 I can use the Fundamental Counting Principle to count 
outcomes and find probabilities.
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Counting Outcomes
Have you ever seen or heard the Subway or Starbucks
advertising campaigns where they talk about the 10,000
different combinations of ways to order a sub or drink?

When companies like these make these claims they
are using all the different condiments and ways to
serve a drink.
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- These companies can use (2) ideas related to
combinations to make these claims:

(1) TREE DIAGRAMS

(2) THE FUNDAMENTAL 
COUNTING PRINCIPLE (FCP)



Tree Diagram – shows total number of possible 
outcomes in a probability event

Fundamental Counting Principle - uses multiplication 
of the number of ways each event in an experiment 
can occur to find the number of possible outcomes 
in a sample space.

Similar, but are used in different ways



Example: Compare tree diagrams and FCP

A new polo shirt is released in 4 different colors and 5
different sizes. How many different color and size
combinations are available to the public?

Colors – (Red, Blue, Green, Yellow)

Styles – (S, M, L, XL, XXL)



Example: Find the total number of outcomes when 
a number from 0 to 9 is picked randomly, and then 
when a letter from A to D is picked randomly.
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Example: Kaitlyn has 3 sweaters, 4 blouses, and 6 skirts. 
Find the number of different outfits consisting of a 
sweater, blouse, and skirt that are possible. Then find 
the probability of randomly selecting a particular 
sweater-blouse-skirt combo. State the probability as a 
fraction and percent.
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Summary: So when should I use a tree diagram or the
fundamental counting principle?

- A tree diagram is used to:

(1) show sample space;

(2) count the number of preferred outcomes.

- The fundamental counting principle can be used to:

(1) count the total number of outcomes.

(2) then use total number to figure out probabilities



Homework:

p.441 #1 – 13, 21 - 24
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8.1D Permutations

 I can find the number of permutations of a set of 
objects and find probabilities.
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Vocabulary:

 Permutation: an arrangement of objects in which the 
order is important

 Combination: where the order of the objects does not 
matter
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Permutation – use FCP to the number of 
possible arrangements.
 Example: In how many ways can the starting 6 players 

of a volleyball team stand in a row for a picture?
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Example: A team of bowlers has 5 
members, who bowl one at a time. In how 
many orders can they bowl?
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Example: 2 different letters are randomly 
selected from the letters in the word MATH. 
What is the probability that the 1st letter 
selected is m and the 2nd letter is h?
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Combinations: divide the number of permutations 
of entire set by the number of ways smaller set 
can be arranged.
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Example: of 12 websites, in how many ways can you 
choose to visit 6?



Homework:

p. 445 # 1 – 14, 20, 21
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8.2B Independent and Dependent Events

 I can find the probability of independent and 
dependent events.
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Independent Events:
Whatever happens in one event has 

absolutely nothing to do with what 
will happen next because:

1) The two events are unrelated

2) You repeat an event with an item 
whose numbers will not change 
(eg.: spinners or dice)

3) You repeat the same activity, but 
you REPLACE the item that was 
removed.

The probability of two 
independent events, A 
and B, is equal to the 
probability of event A 
times the probability of 
event B.

P(A, B) = P(A)  P(B)•
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Example: Suppose you spin each of these two spinners.  What is the 

probability of spinning an even number and a vowel?

P(even) = (3 evens out of 6 outcomes)

(1 vowel out of 5 outcomes)P(vowel) = 

P(even, vowel) = 

Independent Events



Dependent Event
 What happens the during the second event depends upon 

what happened before.

 In other words, the result of the second event will change 
because of what happened first.

The probability of two dependent events, A and B, is equal to the 

probability of event A times the probability of event B.  However, 

the probability of event B now depends on event A.

P(A, B) = P(A)  P(Bfollowing A)•



Dependent Event

6 3
 or 

14 7

5

13

3 5 15
 or 

7 13 91
•

Example: There are 6 black pens and 8 blue pens in a jar.  If you take a pen 

without looking and then take another pen without replacing the first, what is 

the probability that you will get 2 black pens?

P(black second) = (There are 13 pens left and 5 are black)

P(black first) =

P(black, black) = 

THEREFORE………………………………………………



Find the probability

 P(jack, factor of 12) 1

5

5

8
x =

5

40

1

8

Independent Events



Find the probability

 P(6, not 5)
1

6

5

6
x =

5

36

Independent Events



Find the probability
 P(Q, S)

 All the letters of the 
alphabet are in the bag 1 time

 Do not replace the letter

1

26

1

25
x =

1

650

Dependent Events



Homework: 

p.452 #1 - 19
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8.3A Theoretical and Experimental 
Probability
 I can find and compare experimental and theoretical 

probabilities
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Two types of probability:

 Theoretical probability:

What should happen in the 
event

 Experimental Probability:

What actually occurs in 
the event
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Theoretical and Experimental probabilities 
are not necessarily the same

However, the numbers get closer together if 
you do more experiments



Example:
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Homework:

p.460 #1 - 6
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8.3E Use Data to Predict

 I can predict actions of a larger group by using a 
sample
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Vocabulary:

 Survey – statistical questions to collect data about a
specific group

 Population – a group of people

 Sample – a smaller group of the population
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How many texts do 
middle school students 

send in one day?

Statistical questions are used to

gather data about a population.



That could take a long 
time…



By surveying a sample of the group, you can 
make a generalization about the entire group.



The population is the entire group

being studied.

A sample is part of the population being surveyed.



For example:

Predict the winner of the upcoming 
presidential election

Adults walking to work

American votersPopulation

Sample



Another example:

Tracking migration pattern of birds

Tagged birds

A bird speciesPopulation

Sample



Example: The table shows the results of a survey in 
which people were asked whether their house pets 
watch television.
There are 540 students at school that own pets. Predict
how many of them would say their pets watch tv.

Does your pet watch television?

Response Percent

Yes 38%

No 60%

Don’t know 2%



Example: According to one survey, 25% of high school 
students reported that they would not get summer jobs. 
Predict how many of the 948 students at the high 
school will not get summer jobs.
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Homework:

worksheet
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8.3F Unbiased and Biased Samples

 I can predict the actions of a larger group by using a 
sample.
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Samples can be biased or unbiased

 Unbiased – sample chosen to accurately represent 
entire population
Simple random sample – chosen randomly (drawing names)

Systematic random sample – selected according to specific 
time or item interval
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Samples can be biased or unbiased

 Biased – one or more parts of population are favored 
over others
Convenience – sample consists of people easily accessed

Voluntary response – sample involves only those who want to 
participate in the sampling

*biased samples result in questionable results
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• What is the population?
– All students in the school

• What is the sample?
– Students in the seventh grade homeroom that was surveyed

• Biased or unbiased?
– Biased.  One class of 7th graders does not accurately represent 

all students in the school.

Example:   A 7th grade homeroom was surveyed to determine how 
many texts students at St. Mary’s Middle School send each day.



Example:  To track migration patterns of a particular species 
of bird, scientists randomly tag, release, and track 50 birds 
of that species.

What is the population?
The species of bird being studied

What is the sample?
The 50 birds that the scientists tagged

Biased or unbiased?
Unbiased. The birds tagged were randomly 

selected. 
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Example:  You want to estimate the number of 7th grade students that 
walk home right after school in the spring time.  Which sample is 
unbiased?

a. Three 7th grade students randomly selected in the hallway before homeroom

▪ Biased: The sample is too small to make an accurate conclusion.

b. 7th grade members of the Modified Track Team 

▪ Biased:  they stay after school for practice in the spring

c. Every fifth 7th grader walking down the sidewalk after school

▪ Biased:  they are already walking home when surveyed

d. Every fifth student from an alphabetical list of the 7th graders

▪ Unbiased:  represents the population of 7th graders, selected randomly, 
and large enough sample to provide accurate data



Homework:

worksheet
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