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Ask the scaffolded questions for each example to differentiate 

instruction.

 
Example

1. Find the number of outcomes.
 • How many outcomes are possible when tossing a coin? 2

 • How many outcomes are possible when rolling a number 

cube? 6

 • Does the Fundamental Counting Principle show what the 

outcomes are? Explain. No, the Fundamental Counting 

Principle only determines the number of outcomes, not 

what the outcomes are.

 • How does the tree diagram demonstrate why the 

Fundamental Counting Principle works? Sample answer: 

The branches show the multiplication. The two branches 

separate into 6 branches each or 2 · 6 = 12.

Need Another Example? 
Find the total number of outcomes when a number from 0 to 9 

is randomly chosen, then a letter from A to D is randomly 

chosen. 40

2 Teach the Concept
Fundamental Counting PrincipleF

 

a. 

Key Concept
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Show your work.

You can use multiplication instead of making a tree diagram to find the 

number of possible outcomes in a sample space. This is called the 

Fundamental Counting Principle.

Example

1. Find the total number of outcomes when a coin is tossed and 

a number cube is rolled.

A coin has 2 possible outcomes. A number cube has 6 possible 

outcomes. Multiply the possible outcomes of each event.

number cube coin total

 2 · 6 = 12  Fundamental Counting Principle

There are 12 different outcomes.

Check Draw a tree diagram to show the sample space.

heads

1 heads, 1
2
3
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heads, 2

heads, 3

heads, 4

heads, 5

heads, 6

Coin Number Cube Sample Space

tails

1 tails, 1
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3
4
5
6

tails, 2

tails, 3

tails, 4

tails, 5

tails, 6

The tree diagram also shows that there are 12 outcomes. �

  Do this problem to find out.

a. Find the total number of outcomes when choosing from bike 

helmets that come in three colors and two styles.  

Tools Tutor

 Got It?Got It?

If event M has m possible outcomes and event N has n possible outcomes, 

then event M followed by event N has m × n possible outcomes.Work Zone

6
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Examples

2. Find probability.
 • How many outcomes are possible when rolling a number 

cube? 6

 • How many outcomes are possible when choosing a letter 
from the word NUMBERS? 7

 • How many total outcomes are possible? 42

 • What is the probability of rolling a 6 and choosing an M? 
1_

42
  or about 2%

 • What is the probability of rolling an even number and 

choosing a vowel? 1
_

7
  or about 14%

Need Another Example? 
A pizzeria has two different types of crust, 3 types of cheese, 
and 4 toppings. A personal pizza can only have one type of 
cheese and one topping. What is the probability of choosing a 

thin crust pizza with parmesan cheese and pepperoni?   1_
24

3. Find probability.
 • How many different waist sizes are offered? 5

 • How many different lengths are offered? 3

 • How many different styles are offered? 3

 • How many total outcomes are possible? 45

 • What is the probability of selecting a particular pair of 

jeans? 1_
45

 • Suppose you only wanted bootcut jean. How would the 
problem change? You would only have 5 · 3 or 15 

outcomes.

Need Another Example?
A shoe store sells sneakers, loafers, and boots in narrow, 
medium, and wide widths. They are available in sizes 6, 6.5, 
7, 7.5, 8, 8.5, 9, 9.5, 10, and 10.5. Find the number of pairs of 
shoes available. Then find the probability of selecting a size 8 
in medium width sneakers. Is it likely or unlikely that the size 

would be chosen? 90,  
1_

90
  or about 1.1%; It is very unlikely that the 

size would be chosen at random.

Find ProbabilityFind Probability

b. 
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Show 
your 
work.

You can use the Fundamental Counting Principle to help find the 
probability of events.

Examples

2. Find the total number of outcomes from rolling a number cube 

with sides labeled 1–6 and choosing a letter from the word 

NUMBERS. Then find the probability of rolling a 6 and choosing 

an M. 

letters number cube total

 6 · 7 = 42   Fundamental Counting Principle

There are 42 different outcomes.

There is only one favorable outcome. So, the probability of rolling 
a 6 and choosing an M is   1 _ 

42
   or about 2%.

3. Find the number of 

different jeans available 

at The Jeans Shop. Then 

find the probability of 

randomly selecting a size 

32 × 34 slim fit. Is it 

likely or unlikely that the 

jeans would be chosen?

size length style total

 5 · 3 · 3 = 45 Fundamental Counting Principle

There are 45 different types of jeans to choose. Out of the 
45 possible outcomes, only one is favorable. So, the probability 
of randomly selecting a 32 × 34 slim fit is   1 _ 

45
   or about 2%.

It is very unlikely that the size would be chosen at random.

  Do this problem to find out.

b. Two number cubes are rolled. What is the probability that the 
sum of the numbers on the cubes is 12? How likely is it that 
the sum would be 12? 

Tutor

The Jeans Shop

 Waist Size Length (in.) Style

 30 30 slim fit
 32 32 bootcut
 34 34 loose fit
 36
 38

 Got It?

1
 

_ 
36

   or about 3%; 

very unlikely
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Example

4. Find probability.
 • How many different colors are there? 5

 • How many different action figures are there? 2 

 • How could you find the total number of outcomes? 

multiply 5 by 2

 • What is the probability of selecting an orange car and a 

female action figure? 
1_

10
 • If you wanted a larger sample space, should you add a car 

color or an action figure? Explain. If you added another car 

color, you would have 6 · 2 or 12 outcomes. If you added an 

action figure, you would have 5 · 3 or 15 outcomes, so you 

should add another action figure.

Need Another Example?
The two spinners below are spun. What is the probability that 

the product of the numbers spun is 12? 
1_

25
 or 4% How likely 

is it that the product would be 12? very unlikely

Guided PracticeGuided Practice

Formative Assessment Use these exercises to assess students’ 

understanding of the concepts in this lesson.

If some of your students are not ready for 

assignments, use the differentiated activities below.

Pairs Discussion Have students work in pairs to solve 

Exercises 1–3. Students should list the number of outcomes for 

each simple event before finding the total number of 

outcomes. Have them trade their solutions with another pair of 

students and discuss any differences.
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Guided PracticeGuided Practice

about using the Fundamental 
Counting Principle? Shade 
the ring on the target.

For more help, go online to 

access a Personal Tutor.

Tutor

I’m 
on 

target.

Check

1. Use the Fundamental Counting Principle to 

find the number of outcomes from tossing a 

quarter, a dime, and a nickel.  (Example 1)

2. How many outcomes are possible when 

rolling a number cube and picking a cube 

from 4 different colored cubes?  (Example 1) 

3. Find the number of different outfits that can be made 

from 3 sweaters, 4 blouses, and 6 skirts. Then find 

the probability of randomly selecting a particular 

sweater-blouse-skirt outfit. Is the probability of this 

event likely or unlikely? (Examples 2−4)

 4. Building on the Essential Question Compare and 

contrast tree diagrams and the Fundamental Counting 

Principle.

Example

4. A box of toy cars contains blue, orange, yellow, red, and black 

cars. A separate box contains a male and a female action 

figure. What is the probability of randomly choosing an orange 

car and a female action figure? Is it likely or unlikely that this 

combination is chosen?

First, find the number of possible outcomes. 

There are 5 choices for the car and 2 choices for the 

action figure.

5 · 2 = 10 Fundamental Counting Principal

There are 10 possible outcomes. There is one way to choose an 

orange car and a female action figure. It is very unlikely that this 

combination is chosen at random.

P(orange car, female action figure) = 1
 _

10
  or 10%.

Tutor

8

72;   
1

 
_ 
72

   or about 1.4%; unlikely

Sample answer: Tree diagrams show specific outcomes. 

The Fundamental Counting Principle is a faster way to 

obtain the number of outcomes. 

24
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