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Unit 3: Probability 

Lesson 3.3: Independent Events and Dependent Events  

 

Part I: Independent Events 

If the occurrence of one event has no effect on the occurrence of another, the events are ____________.  

Product Rule (Fundamental Counting Principle) for independent Events 

If A and B are independent events, then the probability of both occurring is given by:  

𝑃(𝐴	𝑎𝑛𝑑	𝐵) = 𝑃(𝐴	 ∩ 𝐵) = 𝑃(𝐴) × 𝑃(𝐵) 

 

Example 1: 

a) A coin is tossed 4 times turning up heads each time. What is the probability the fifth trial will be heads?  
 
Explain: Each coin toss is __________________ of the others. Although we may think “heads has to come 
up sometime”, there is still only a half chance on each independent toss. The coin has no memory of the 
previous four tosses. Therefore, the 5th toss has a ________ probability of getting heads.  

 
b) Find the probability of tossing five heads in a row.  

 
𝑃(𝐻 ∩ 𝐻 ∩𝐻 ∩𝐻 ∩ 𝐻) = 𝑃(𝐻) × 𝑃(𝐻) × 𝑃(𝐻) × 𝑃(𝐻) × 𝑃(𝐻) = _____________________________ 
 
Hence, there is a ________ chance of getting 5 heads in a row.  

 
c) A coin is flipped while a die is rolled. What is the probability that you will flip a tail and roll a four?  

 
𝑃(𝑇𝑎𝑖𝑙 ∩ 4) = 𝑃(𝑇𝑎𝑖𝑙) × 𝑃(4) =__________________________ 
 
Hence, the probability of tossing tails and rolling a 4 is _________ 

 

Example 2: There are two tests for a particular antibody. Test A gives a correct result 95% of the 
time. Test B is accurate 89% of the time. If a patient is given both tests, find the probability that 

a) both tests give the correct result. 
b) neither test gives the correct result 
c) at least one of the tests gives the correct result 

 

 

 

 

 



 

 pg.	2 

Example 3: Pinder has examinations coming up in data management and biology. He estimates that his odds in 
favour of passing the data-management examination are 17:3 and his odds against passing the biology examination 
are 3:7. Assume these to be independent events. 

a) What is the probability that Pinder will pass both exams? 
b) What are the odds in favour of Pinder failing both exams? 

 

 

 

 

Part II: Dependent events 

If the occurrence of one event influences the probability of another event, the events are _______________.  

 

When this happens, you can still multiply their probabilities of each event to find the likelihood of A and B (i.e., 
𝑃(𝐴	 ∩ 𝐵)). However, you must use the conditional probability for the second event.  

 

The conditional probability of B, 𝑃(𝐵|𝐴), is the probability that B occurs, given that A has already occurred. The 
sample space for the second event is reduced by the first event.  

 

Product Rule (Fundamental Counting Principle) for Dependent Events 

The probability of dependent events occurring is 𝑃(𝐴	𝑎𝑛𝑑	𝐵) = 𝑃(𝐴) × 𝑃(𝐵|𝐴) 

By rearranging the formula, conditional probability is 𝑃(𝐵|𝐴) = 3(4	567	8)
3(4)

 

 

Example 4: 

• Part 1 - Suppose you have a bag containing 2 black marbles and 3 red marbles. You reach into the bag, 
select a marble, see what color it is and replace it in the bag (Event #1). Then you repeat this process (Event 
#2). What is the probability of picking a red marble both times? 
 
Solution: Since the first marble was replaced back in the bag before the second marble was drawn, the 
probability of the second drawing is independent of the probability of the first drawing. These are referred 
to as independent events --- in other words, the outcome of one event does not affect the outcome of the 
other event.  
 

• Part 2 - Suppose you have a bag containing 2 black marbles and 3 red marbles. You reach into the bag, 
select a marble, see what color it is but DO NOT replace it in the bag (Event #1). Then you reach in and 
select another marble (Event #2). What is the probability of picking a red marble both time? 
 
Solution: The probability of picking a red marble the first time (Event #1) is the same as it was in part 1), 

which is 3 out of 5, or ( ). However, since the first marble was not replaced back in the bag, the probability 
5
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of picking a red marble the second time is dependent on the outcome of the first drawing. Suppose we did 
pick a red marble and did not put it back in the bag. Now there are only 2 red marbles and 2 black marbles 
in the bag, and the probability of picking a red marble the second time (Event #2) is 2 out of 4. Therefore, in 
this case, Event #1 and Event #2 occurring simultaneously will have a probability of the product of the two 
dependent event probabilities.  
 

• Hence: An independent event occurs with replacement. A dependent event occurs without replacement.  

              Independent: when the outcome of one event does not change the probability of the other. 

              Dependent: the probability of the second outcome depends on the results of the first.  

 

 

Example 5: Tell whether the events are independent or dependent. 
 

a) You select a card from a deck of 52 cards, replace that card, and select another card. 
 

b) Ms. Ella chooses students at random to present their projects. She chooses you, and then another student 
from the remaining students. 
 

c) There are 10 winning tickets in a collection of 500 tickets.  You select a ticket, put it aside, and select 
another ticket.  
 

 

Example 6: Lars is offering juice samples at a shopping mall. The experimental probability of a randomly chosen 
shopper accepting a sample is 15%. The conditional probability of a customer purchasing juice given that they tried 
a sample is 20%. No one purchases juice without trying a sample. If Lars offers 500 people juice samples, how many 
sales will he make?  

Let A be “try sample”, B be “buy juice”, and A and B will be _____________________________________________.  

Namely, 𝑃(𝐴) = ________ and _________ = 0.2 

Hence: 𝑃(𝐴	𝑎𝑛𝑑	𝐵) = 𝑃(𝐴) × 𝑃(𝐵|𝐴) = 

 

 

Example 7: Rocco and Biff are two koala bears participating in a series of animal behavior tests. They each have 10 
mins to solve a maze. Rocco has an 85% probability of succeeding if he can smell the treat. He can smell the treat 60% 
of the time. Biff has a 70% chance of smelling the treat, but when he does, he can solve the maze only 75% of the 
time. Neither bear will try to solve the maze unless he smells the treats. Determine which koala bear is more likely 
to enjoy a tasty treat on any given trial.  
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Example 8: Grace is a kicker on her rugby team. She estimates that her chances of scoring 
on a penalty kick during a game are 75% when there is no wind, but only 60% on a windy 
day. If the weather forecast gives a 55% chance of windy weather this afternoon, what is 
the probability of Grace scoring on a penalty kick in this afternoon’s game?  

 

 

 

 

 

 

 

Example 9: The table shows the status of 200 registered college students. A 
student is randomly selected.  

a) What is the probability that the selected student is female? 
 

b) What is the probability that a selected female student is a full time 
student? 
P (B|A) is the probability of a selected female is full time student; 
P (A and B) is the probability of a student is both a female and a full time student; 
P (A) is the probability of a selected student is a female. 
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