
Probability and Statistics Unit 5 – Counting Methods 

Simple Sample Spaces – Tree Diagrams 

________________: a particular result of an experiment 

________________: individual outcomes of the sample space 

________________: any subset of the sample space 

________________: the set of all possible outcomes. The outcomes cannot overlap. All 

outcomes must be represented. One can find this by using a list, a tree diagram, or a lattice 

grid. 

Example: List the sample space for drawing one card from a deck of cards. 

 

 

 

 

Example: Find the sample space for rolling two dice. 

 1 2 3 4 5 6 

1       

2       

3       

4       

5       

6       

 

Example: Find the sample space for the gender of children if a family has 3 children. 

 

 

 

 

 

 

 



________________: a device used to list all possibilities in a systematic way. 

Each branch lists the choices. 

Example: Let’s do a tree diagram of the previous example with the gender of three children. 

Remember, we had eight outcomes. 

 

 

 

Example: A lunch menu has a choice of the following (one from each category). List all of the 

possible combinations. 

 Meat: hamburger, hotdog, chicken 

 Starch: french fries, baked potato 

 Drink: coke, tea 

 

 

 

 

Example: Sue and Tom play in a tournament. The first person to win 2 out of 3 games is the 

winner. Find all possible outcomes. 

 

 

 

 

Multiplication Rule: 

Two events A and B are ________________ events if the fact that A does NOT affect the 

probability of B occurring. 

Examples: Identify the following as independent or dependent events. 

Being a female and having brown hair. 

Completing the homework and earning a 100 for the homework grade. 

 



Multiplication Rule: when two events are independent, multiply the number of possibilities in 

each category to get the total number of possibilities. 

Example: Find the number of items in the sample space of a license plate containing three 

letters and three numbers (digits) that can be repeated. 

 

Example: Find the number of items in the sample space of a license plate containing three 

letters and three numbers (digits) that can NOT be repeated. 

 

Example: How many ways can a nurse visit four places? 

 

Example: Find the number of items in the sample space of a 5 digit ID tag if the numbers: 

a) can be repeated 

 

b) cannot be repeated 

 

Example: How many ways can someone read 5 books? 

 

Example: How many outcomes are in the sample space if a person selects three items from a jar 

with six items? 

a) with replacement? 

 

b) without replacement? 

 

 

  



Permutations and Combinations 

Permutation: an arrangement of objects in a SPECIFIC ORDER. 

Two important traits of permutations: 

 Order matters 

 No repetitions 

Example: How many ways can you arrange three people for a picture? 

 

**Note – you are using ALL three people.** 

This is the same as using a factorial. 

Factorial: 𝑛! = 𝑛(𝑛 − 1)(𝑛 − 2)…1 

Using the previous example: 

3! = 3(3-1)(3-2) 

3! = 3(2)(1) = 6 

It may be found on the calculator using the following steps: 

1. Enter the number (n) 

2. Math 

3. Prb 

4. 4:! 

5. Enter 

Example: Suppose a business owner has a choice of five locations in which to establish her 

business. She decides to rank them from best to worst according to certain criteria. How many 

different ways may she rank them? **Note – She ranked ALL five locations.** 

 

 

Example: What if in the previous example she wanted to rank only the top three? 

(This is no longer a factorial problem because she didn’t rank ALL of them.) 

Permutation Rule: 𝑃𝑟𝑛 =
𝑛!

(𝑛−𝑟)!
  n = ____________________ 

      r = ____________________ 

     “n” objects taken “r” at a time 



Example: Remember the previous example - How many ways can you rank the top 3 out of 5 

restaurants? (This is a permutation.) 

 

Permutations may be found using the graphing calculator using the following steps: 

1. n 

2. math 

3. prb 

4. 2: 𝑃𝑟𝑛  

5. r 

6. enter 

Example: A TV news director wishes to use three stories on the evening news. She wants the 

top three stories out of 8 possible. How many ways can the program be set up? 

 

Example: How many ways can a chairperson and an assistant be selected for a project if there 

are seven scientists available? 

 

Example: How many different ways can I arrange three box cars selected from eight to make a 

train? 

 

Example: How many ways can four books be arranged on a shelf if they can be selected from 

nine books? 

 

A factorial is also a permutation. 

Note: 0! = 1 and 1! = 1 

 

Order Words: listen, sing, read, eat, 1st 2nd 3rd, president/vice president, 

chairperson/assistant chairperson 

 

 

 

 



Special Permutations when letters MUST repeat: 
𝑛!

𝑘1!𝑘2!𝑘3!…𝑘𝑝!
 

(This is the # of permutations of n objects in which K1 are alike, K2 are alike, etc.) 

Example: How many permutations of the word SEEM can be made?  

(Four total letters, E repeats twice.) 

 

Example: Find the permutations of the word MISSISSIPPI. 

 

Combinations: 

Combination: a selection of “n” objects WITHOUT regard to order. Order does NOT matter. 

Example: Let’s compare ABCD. Find permutations of 2 and combinations of 2. 

 

 

 

 

When different orderings of the same items are counted separately, we have a permutation 

problem, but when different orderings of the same items are not counted separately, we have a 

combination problem. 

Combination Rule: 𝐶𝑟 =
𝑛!

(𝑛−𝑟)!𝑟!𝑛   “n” objects taken “r” at a time 

Example: How many combinations of four objects are there, taken two at a time? 

 

The graphing calculator will perform the calculations for you using the following steps: 

1. n 

2. math 

3. prb 

4. 3: 𝐶𝑟𝑛  

5. r 

6. enter 

 



Example: To survey opinions of customers at local malls, a researcher decides to select five 

from twelve people to interview. How many ways can this be done? 

 

Example: A bike shop owner has 11 mountain bikes in the showroom. He wishes to select 5 to 

display at a show. How many ways can a group of 5 be selected? 

(He is NOT interested in a specific order.) 

 

Example: In a club, there are seven women AND five men. A committee of three men AND two 

women are to be chosen. How many different possibilities are there? 

(The “and” indicates that you must use the multiplication rule along with the combination rule.) 

 

 

 

Example: In a club with seven women and five men, select a committee of five with AT LEAST 

three women. 

(Now you must use the multiplication rule as well as the addition rule.) 

 

 

 

Example: In a club with seven women and five men, select a committee of five with AT MOST 

two women. 

(You must use the multiplication rule and the addition rule.) 

 

 


