
13

52
⎯⎯⎯

39

52
⎯⎯⎯

13

52
⎯⎯⎯

13

52
⎯⎯⎯

39

52
⎯⎯⎯

W/Replacement

W/out Replacement

13

52
⎯⎯⎯

39

52
⎯⎯⎯

12

51
⎯⎯⎯

39

51
⎯⎯⎯

38

51
⎯⎯⎯

13 Hearts

39 Diamonds
     Clubs
     Spades

52 Total

13

51
⎯⎯⎯

39

52
⎯⎯⎯

𝐻ഥ

𝐻ഥ

𝐻ഥ

𝑃(1𝐻) = ?

𝐻ഥ

𝐻ഥ

𝐻ഥ

12 Hearts Left
51 Cards Left

13

52
⎯⎯⎯×

13

52
⎯⎯⎯=

169

2704
⎯⎯⎯⎯⎯

13

52
⎯⎯⎯×

39

52
⎯⎯⎯=

507

2704
⎯⎯⎯⎯⎯

39

52
⎯⎯⎯×

13

52
⎯⎯⎯=

507

2704
⎯⎯⎯⎯⎯

39

52
⎯⎯⎯×

39

52
⎯⎯⎯=

1521

2704
⎯⎯⎯⎯⎯

𝑃(𝐻, 𝐻) =
169

2704
⎯⎯⎯⎯⎯

𝑃(𝐻, 𝐻ഥ) =
507

2704
⎯⎯⎯⎯⎯

𝑃(𝐻ഥ, 𝐻) =
507

2704
⎯⎯⎯⎯⎯

𝑃(𝐻ഥ. 𝐻ഥ) =
1521

2704
⎯⎯⎯⎯⎯

𝑃(1𝐻) =  𝑃(𝐻, 𝐻ഥ) + 𝑃(𝐻ഥ, 𝐻)

𝑃(1𝐻) =      
507

2704
⎯⎯⎯⎯⎯ +    

507

2704
⎯⎯⎯⎯⎯

𝑃(1𝐻) =
1014

2704
⎯⎯⎯⎯⎯

𝐻

𝐻

𝐻
𝐻

𝐻

𝐻

Sections Add to 1*
2/3

1/3 𝐴 ഥ

2

3
⎯⎯+

1

3
⎯⎯= 1

A Denominators 
in a vertical line 
are the same*

Pick a card.
(Standard Deck)

𝑙𝑒𝑡 𝑞 = 𝑞𝑢𝑒𝑒𝑛
𝑙𝑒𝑡 ℎ = ℎ𝑒𝑎𝑟𝑡

𝑝(𝑞) =
4

52
⎯⎯⎯ 𝑝(ℎ) =

13

52
⎯⎯⎯ 𝑝(𝑞 ∩ ℎ) =

1

52
⎯⎯⎯ 𝑝(𝑞 ∪ ℎ) = 𝑝(𝑞) + 𝑝(ℎ) − 𝑝(𝑞 ∩ ℎ)

𝑝(𝑞 ∪ ℎ) =
4

52
⎯⎯⎯+

13

52
⎯⎯⎯−

1

52
⎯⎯⎯

𝑝(𝑞 ∪ ℎ) =
16

52
⎯⎯⎯

Pick two cards
(Standard Deck)

w/out replacement

𝐻

𝐻ഥ𝐹

𝐻𝐹

𝐻

𝐻ഥ

12/51

𝑙𝑒𝑡 𝐹 = 𝐹𝑎𝑐𝑒 𝐶𝑎𝑟𝑑
𝑙𝑒𝑡 𝐻 = 𝐻𝑒𝑎𝑟𝑡

39/52

38/51

𝑝(𝐻𝐹, 𝐻) + 𝑝(𝐻ഥ𝐹, 𝐻)

3/52

9/52

36

2652
⎯⎯⎯⎯⎯

117

2652
⎯⎯⎯⎯⎯

𝑝(𝐹&𝐻) =
36

2652
⎯⎯⎯⎯⎯+

117

2652
⎯⎯⎯⎯⎯=

153

2652
⎯⎯⎯⎯⎯

Dependent : Dependant 
of previous Events.

𝑃(𝐽|𝐴) =
4

51
⎯⎯⎯

𝑃(𝐵|𝐴) ≠ 𝑃(𝐵)

𝑃(𝐽) =
4

52
⎯⎯⎯

Pick a card.
(Standard Deck)

𝑙𝑒𝑡 𝐽 = 𝐽𝑎𝑐𝑘
𝑙𝑒𝑡 𝑎 = 𝐴𝑐𝑒

Independent - Not dependent on previous Events.

𝐻ഥ

13/51

w/out repw/rep

𝑃(𝐽|𝐴) =
4

52
⎯⎯⎯

Roll a Die Twice (6 sided)

𝑃(2|6) =
1

6
⎯⎯𝑃(6) =

1

6
⎯⎯

Dependent

𝑃(6,2) = 𝑃(6)𝑃(2) =
ଵ

଺
⎯ ×

ଵ

଺
⎯ =

ଵ

ଷ଺
⎯⎯

Independent

𝑃(6 ∩ 2) =
ଵ

ଷ଺
⎯⎯+

ଵ

ଷ଺
⎯⎯=

ଶ

ଷ଺
⎯⎯=

ଵ

ଵ଼
⎯⎯𝑃(2,6) = 𝑃(6)𝑃(2) =

ଵ

଺
⎯ ×

ଵ

଺
⎯ =

ଵ

ଷ଺
⎯⎯

𝑃(6|2) =
1

6
⎯⎯𝑃(2) =

1

6
⎯⎯

𝑃(6 ∩ 2) = 𝑃(6,2) + 𝑃(2,6)

Pick two cards
(Standard Deck)

𝑃(𝐻 ≥ 1) = 1 − 𝑃(𝑂𝐻)

                   = 1 −
1521

2704
⎯⎯⎯⎯⎯=

1183

2704
⎯⎯⎯⎯⎯
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