
Prob/Stats Unit 6 Notes – Probability 

 

Probability and Sample Space 

Probability Experiment: a chance process that leads to well-defined results called 

________________. 

________________: the result of a single trial of a probability experiment. 

________________: the set of ALL possible outcomes of a probability experiment.  

Example: Flipping a coin has 2 possible outcomes – Heads or Tails 

Find the sample space for the following probability experiments. 

1. Role one die 

2. Answer a true/false question 

3. Toss two coins 

 

The probability of an event may be obtained using three different methods: 

1. Empirically – experimental 

2. Theoretically – assumes all outcomes in the sample space are equally likely to occur 

3. Subjectively – a value based on an educated guess 

 

Empirical Probability: 

 𝑃′(𝐴) =
𝑛(𝐴)

𝑛
=

# 𝑜𝑓 𝑡𝑖𝑚𝑒𝑠 𝐴 𝑜𝑐𝑐𝑢𝑟𝑒𝑑

# 𝑜𝑓 𝑡𝑟𝑖𝑎𝑙𝑠
 

If a person rolls a die 40 times and 9 of the rolls result in a “5,” what empirical probability was 

observed for the event “5?” 

 

Theoretical Probability: 

 𝑃(𝐸)
# 𝑜𝑓 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑖𝑛 𝑒𝑣𝑒𝑛𝑡 𝐸

𝑡𝑜𝑡𝑎𝑙 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑝𝑎𝑐𝑒
 

What is the probability of rolling a die and getting a “5?” 

 

Law of Large Numbers: as the number of trials in an experiment increases, the empirical 

probability approaches the theoretical probability. (i.e. if an experiment is done many times, 

everything tends to “even out.”) 



Theoretical Probability: Probabilities are expressed as reduced fractions, decimals rounded to 

two or three decimal places, or where appropriate, percentages. 

1. Find the probability of drawing a queen from a deck of cards. 

 

2. If a family has three children, find the probability that all three children are girls. (Hint – 

you must look at the sample space.) 

 

3. A card is drawn from an ordinary deck. Find the following probabilities. 

 a) P(Jack) 

 b) P(6 of Clubs) 

 c) P(Red Queen) 

 

Probability Rules: 

1. The probability of an event occurring is between 0 and 1. 

a. 0 ≤ 𝑃(𝐴) ≤ 1 

b. Probabilities cannot be negative 

c. Probabilities cannot be greater than 1 

 

2. If an event cannot occur, the probability is 0. 

a. Example: Roll a die. What is the probability of rolling a 9? 

 

3. If an event is certain to occur, the probability is 1. 

a. Example: Roll a die. What is the probability of getting a number less than 7? 

 

4. The sum of the probabilities in the sample space is 1. 

x 1 2 3 4 5 6 

P(x) 1/6 1/6 1/6 1/6 1/6 1/6 

 

Complement: the sum of all outcomes in the sample space that are NOT included in the event, A. 

(i.e. The probability of an event NOT occurring.) 𝑃(�̅�) = 1 − 𝑃(𝐴) 

 

 



1. Find the complement of NOT getting an odd # on the roll of a die. 

 

2. If the probability that a person owns a computer is 0.70, find the probability that a person 

does NOT own a computer. 

 

3. If the probability that a person does NOT own an TV is 
1

5
, find the probability that a person 

DOES own a TV. 

 

For the following questions, use the fact that two dice are rolled. (Hint – you need your array of 

the sums first.) 

4. P(sum of 3) 

 

5. P(sum of at least 3) 

 

6. P(sum of more than 9) 

 

 

Mutually Exclusive Events: events that cannot occur at the same time. (i.e. Being a freshman and 

being a senior.) 

Determine which events are mutually exclusive when a single die is rolled. 

1. getting a 4 and a 6 

2. getting an odd number and an even number 

3. getting an odd number and a number less than 4 

4. getting a number greater than 4 and a number less than 4 

5. getting a 3 and an odd number 

 

 

 

 



Determine which events are mutually exclusive when a single card is drawn from a deck. 

1. getting a 7 and a J 

2. getting a club and king 

3. getting a face card and an ace 

4. getting a face card and a spade 

 

Addition Rules 

Addition Rule for Mutually Exclusive Events (“or” means add): 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

1. A box contains three glazed, four jelly, and five chocolate doughnuts. If a person selects one 

doughnut randomly, find the probability that it is either glazed or chocolate. 

 

2. At a political rally there are twenty republicans, thirteen democrats, and six independents. If 

a person is selected at random, find the probability that he/she is either a democrat or an 

independent. 

 

3. A day of the week is selected at random. Find the probability that it is a day of the weekend. 

 

Addition Rule for NOT Mutually Exclusive Events: 𝑃(𝐴 𝑜𝑟 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 𝑎𝑛𝑑 𝐵) 

(This is the formal addition rule.) (Use this formula when there is overlap.) 

1. A single card is drawn from a deck. Find the probability that it is a king or a club. 

 

2. In a hospital unit, there are eight nurses and five doctors. Seven nurses and three doctors 

are female. If a staff person is selected at random, find the probability that the subject is a 

nurse or a male. (Hint – make a contingency table.) 

 

3. On New Year’s Eve, the probability of a person driving while intoxicated is 0.32, the 

probability of a person having an accident is 0.09, and the probability of a person having an 

accident while intoxicated is 0.06. What is the probability of a person driving while intoxicated 

or having an accident? 

 



 

Independent and Conditional Probability 

Warm-Up: If P(A) = 0.3 and P(B) = 0.4, and if A and B are mutually exclusive events, find the 

following. 

1. P(�̅�) 

 

2. P(�̅�) 

 

3. P(A or B) 

 

4. P(A and B) 

 

Multiplication Rule – Independent Events (NOT Mutually Exclusive) (“and” means multiply): 
𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵) 

General Rule: 

 Or – add 

 And – multiply (unless it is in a contingency table and you can actually see the  

intersection) 

1. If a coin is tossed twice, find the probability of getting two tails. 

 

2. A coin is flipped and a die is rolled. Find the probability of getting a tail on the coin and a 

four on the die. 

 

3. A card is drawn from a deck and replaced; then a second card is drawn. Find the probability 

of getting a queen and then an ace. 

 

4. A poll found that 46% of Americans say they suffer from stress. If three people are 

selected at random, find the probability that all three will say they suffer from stress. 

 

 

 



5. A box contains three red marbles, two blue marbles, and five white marbles. A marble is 

selected and its color noted; then it is replaced. A second marble is selected and its color 

noted. Find the probability of the following: 

 a) selecting two blue marbles 

 

 b) selecting a blue marble and then a white marble 

 

 c) selecting a red marble and then a blue marble 

 

Dependent Events: when the outcome or occurrence of the first event affects the outcome or 

occurrence of the second event in such a way that a probability is changed. (i.e. – draw a card 

from a deck; do not replace it, then draw another card.) (i.e. having high grades and getting an 

academic scholarship.) (i.e. parking in a no parking zone and getting a ticket.) 

 

Multiplication Rule – Dependent Events: 𝑃(𝐴 𝑎𝑛𝑑 𝐵) = 𝑃(𝐴) ∙ 𝑃(𝐵|𝐴) 

(The probability that B occurs given that A has already occurred.) 

1. 53% of residents had homeowner’s insurance. Of these, 27% also had car insurance. If a 

resident is selected at random, find the probability that the resident has both homeowner’s and 

car insurance. 

 

2. Three cards are drawn from a deck and NOT replaced. Find the following probabilities. 

 a) getting three jacks 

 

 b) getting an ace, king, and queen 

 

 c) getting a club, spade, and heart 

 

 d) getting three clubs 

 

 



3. At an exclusive country club, 83% of the members play bridge, 75% of the members drink 

champagne given that they play bridge. Find the probability that the members drink champagne 

and play bridge. 

 

 

“Given” Probabilities: 𝑃(𝐵|𝐴) =
𝑃(𝐵 𝑎𝑛𝑑 𝐴)

𝑃(𝐴)
 

1. A recent survey asked 100 people if they thought women in the armed forces should be 

permitted to participate in combat. The results are shown in the table. 

 Yes No Total 

Male 32 18  

Female 8 42  

Total    

 

 a) Find the probability that they answered yes, given that they were female. 

 

 

 b) Find the probability that they were male given that they answered no. 


