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Example problem 2

Suppose we have 3 cards identical in form except that both sides of the first card 
are colored red, both sides of the second card are colored black, and one side of 
the third card is colored red and the other side is colored black.

The 3 cards are mixed up in a hat, and 1 card is randomly selected and put down 
on the ground. 

If the upper side of the chosen card is colored red, what is the probability that the 
other side is colored black?



Solution



Independence

Information on some of the events
does not change probabilities related to the 
remaining events



Example problem 3

Jake is shooting free throws. Making or missing free throws doesn't change the 
probability that he will make his next one, and he makes his free throws 88% of 
the time.

What is the probability of Jake making all of his next 9 free throw attempts?



Is independence the same as mutually exclusive?

Independence: Two events are independent if the occurrence of one event does not affect the probability 
of the other event occurring. In other words, the events have no influence on each other.

Example: Consider the act of flipping a coin and rolling a die. Flipping a coin (resulting in heads or tails) 
has no effect on the outcome of rolling a die (resulting in a number from 1 to 6), and vice versa. These two 
events are independent.

Mutual Exclusivity: Two events are mutually exclusive if they cannot occur at the same time. In other 
words, the occurrence of one event means the other cannot possibly happen.

Example: Consider drawing a single card from a standard deck of 52 cards. The event of drawing a heart 
and the event of drawing a club are mutually exclusive. If you draw a heart, it cannot simultaneously be a 
club, and vice versa.



An example of events that are independent but not mutually 
exclusive involves rolling two dice. Let's define two events:

Event A: Rolling an even number on the first die.

Event B: Rolling an even number on the second die.

These events are independent because the outcome of the first 
die does not affect the outcome of the second die. The probability 
of rolling an even number on one die is not influenced by the 
result of the other die.

However, these events are not mutually exclusive. Mutually 
exclusive events cannot happen at the same time, but in this 
case, both Event A and Event B can occur simultaneously. For 
example, if you roll a 4 on the first die (Event A occurs) and a 6 
on the second die (Event B occurs), both events have happened 
together.

Thus, this scenario illustrates two events that are independent 
(the outcome of one die doesn't affect the outcome of the other) 
but not mutually exclusive (both can happen at the same time).

An example of mutually exclusive events that are not 
independent involves a single card draw from a standard deck of 
52 playing cards. Let's define two events:

Event A: Drawing an Ace.

Event B: Drawing a King.

These events are mutually exclusive because a single card 
cannot be both an Ace and a King at the same time. If you draw 
an Ace, it is impossible for that same card to be a King, and vice 
versa.

However, these events are not independent. Independence 
implies that the occurrence of one event does not affect the 
probability of the other. In this case, if you know that Event A has 
occurred (you've drawn an Ace), the probability of Event B 
occurring (drawing a King) becomes 0, because the card drawn 
is already known to be an Ace. Similarly, if Event B occurs, the 
probability of Event A is 0. This dependence means the events 
cannot be independent.

So, in this scenario, you have two events (drawing an Ace and 
drawing a King) that are mutually exclusive (cannot occur 
together) but not independent (the occurrence of one affects the 
probability of the other).



Random Variable
associates a value to
the outcome of a randomized 
event
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Variance



Variance

why?



Moments (characteristic of a distribution)
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Practice problem (source: 18751)


