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Probability
with Decks of

Cards
A 7



How many cards are
in a deck of cards
(excluding jokers)? 6

6

A

A

9

What is the denominator
of probabilities involving

decks of cards?



# of favourable outcomes

52

A

Favourable outcome

An event that counts
in the probability
being calculated

A

Unfavourable outcome

An event that does not
count in the probability

being calculated

P =



A

Random Event

Event that cannot be chosen,
but the likelihood of certain
outcomes can be expressed

A

Non-Random Event

Event that is chosen, such
as looking as you choose an

object from a group



2

98

6

A

9The probability of one event occurring.

Examples?

Simple
Probability



What is the theoretical probability of picking a 5 of clubs?





P(5 of clubs) =                             =            = 0.019 = 1.9%      
# of 5 of clubs
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What is the theoretical probability of picking a 5?





# of 5s
 

52
P(5) =                  =            =            = 0.077 = 7.7%      

4
52

1
13



What is the theoretical probability of picking a card of clubs?





P(clubs) =                        =            =            = 0.25 = 25%      
# of clubs
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1
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What is the theoretical probability of picking a card of hearts?





P(hearts) =                        =            =            = 0.25 = 25%      
# of hearts
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1
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What is the theoretical probability of picking a royal card?





P(royal) =                        =            =            = 0.23 = 23%      
# of royals
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Is it more likely to pick a red card or a black card?
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P(red) =            = 0.50 = 50% 
1
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P(black) =            = 0.50 = 50% 
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Therefore, it is equally likely to pick a red card as it is to pick a black card!



2

Compound
Probability
The probability of a combination of events occurring.

Examples?
98

6

A

9



Q

Q

What is the
theoretical

probability of
picking a 4,

putting it back,
and then picking

a royal card?

Q

Q

What is the
theoretical

probability of
picking a 4,
taking it out,

then picking a
royal card?

Q

Q

What is the
theoretical

probability of
picking a 4 or
a royal card?

Q

Q

What is the
theoretical

probability of
picking a 7 or
a red card?



Q

Q

What is the
theoretical

probability of
picking a 4,

putting it back,
and then picking

a royal card?

Q

Q

What is the
theoretical

probability of
picking a 4,

taking it out,
then picking a

royal card?

Q

Q

What is the
theoretical

probability of
picking a 4 or
a royal card?

Q

Q

What is the
theoretical

probability of
picking a 7 or
a red card?

Independent
events

P(A and B) =
P(A) x P(B)

J

J

Dependent
events

P(A and B) =
P(A) x P(B after A)

J

J

Mutually
exclusive events

P(A or B) =
P(A) + P(B)

J

J

Inclusive
events

P(A or B) =
P(A) + P(B) - P(A and B)

J

J



P(A and B) = P(A) x P(B)
                   = P(4) x P(royal)
                           4         12
                        

                        52       52
                           1           3
 

                        13        13
                          3
                         169
                       0.018
                       1.8%

Theoretical probability of picking a 4, putting it back,
and then picking a royal card (independent events)
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2

P(A and B) = P(A) x P(B)
                   = P(4) x P(royal)
                           4         12
                        

                        52       52
                           1           3
 

                        13        13
                          3
                         169
                       0.018
                       1.8%
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Theoretical probability of picking a 4, putting it back,
and then picking a royal card (independent events)
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=

=
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P(A and B) = P(A) x P(B after A)
                   = P(4) x P(royal after picking a 4)
                           4          11
                        

                        52        51
                           1          11
 

                        13        51
                          11
                         663
                       0.017
                       1.7%
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Theoretical probability of picking a 4, taking it out,
then picking a royal card (dependent events)
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P(A and B) = P(A) x P(B after A)
                   = P(4) x P(royal after picking a 4)
                           4         12
                        

                        52        51
                           1         12
 

                        13        51
                         12
                         663
                       0.018
                       1.8%
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Theoretical probability of picking a 4, taking it out,
then picking a royal card (dependent events)
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   P(A or B) = P(A) + P(B)
                   = P(4) x P(royal)
                           4          12
                        

                        52        52
                           1           3
 

                        13        13
                          4
                         13
                       0.31
                       31%

+

+

Theoretical probability of picking a 4 or
a royal card (mutually exclusive events)
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   P(A or B) = P(A) + P(B)
                   = P(4) + P(royal)
                           4          12
                        

                        52        52
                          16
 

                        52
                          4
                         13
                       0.31
                       31%

+

Theoretical probability of picking a 4 or
a royal card (mutually exclusive events)
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   P(A or B) = P(A) + P(B) - P(A and B)
                   = P(7) + P(red) - P(red 7)
                           4         26         2
                             

                        52        52        52
                         28      
 

                        52 
                          7
                        13
                       0.54
                       54%

Theoretical probability of picking a
7 or a red card (inclusive events)
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   P(A or B) = P(A) + P(B) - P(A and B)
                   = P(7) + P(red) - P(red 7)
                           4         26         2
                             

                        52        52        52
                         28      
 

                        52 
                          7
                        13
                       0.54
                       54%

+          -

Theoretical probability of picking a
7 or a red card (inclusive events)
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Q

Q

What is the
theoretical

probability of
picking a card
of diamonds

or an odd
number?

Independent
events

P(A and B) =
P(A) x P(B)

J

J

Dependent
events

P(A and B) =
P(A) x P(B after A)

J

J

Mutually
exclusive events

P(A or B) =
P(A) + P(B)

J

J

Inclusive
events

P(A or B) =
P(A) + P(B) - P(A and B)

J

J
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What is the
theoretical

probability of
picking a card
of diamonds

or an odd
number?

Independent
events

P(A and B) =
P(A) x P(B)

J

J

Dependent
events

P(A and B) =
P(A) x P(B after A)

J

J

Mutually
exclusive events

P(A or B) =
P(A) + P(B)

J

J

Inclusive
events

P(A or B) =
P(A) + P(B) - P(A and B)

J

J



https://mrnussbaum.com/card-sharks-online-game

