
𝑃(𝑅) =
3

5
⎯⎯= 0.6 = 𝑝

𝑝(≥ 1𝐵) = 1 − 𝑝(0𝐵)
𝑝(≥ 1𝐵) = 1 − 0.216
𝑝(≥ 1𝐵) = 0.784

𝑝(𝐵𝐵𝐵) = 0.4 × 0.4 × 0.4 = 0.064

𝑝(𝐵𝐵𝑅) = 0.4 × 0.4 × 0.6 = 0.096

𝑝(𝐵𝑅𝐵) = 0.4 × 0.6 × 0.4 = 0.096

𝑝(𝐵𝑅𝑅) = 0.4 × 0.6 × 0.6 = 0.144

𝑝(𝑅𝐵𝐵) = 0.6 × 0.4 × 0.4 = 0.096

𝑝(𝑅𝐵𝑅) = 0.6 × 0.4 × 0.6 = 0.144

𝑝(𝑅𝑅𝐵) = 0.6 × 0.6 × 0.4 = 0.144

𝑃(𝐵) =
2

5
⎯⎯= 0.4 = 𝑞

100%

𝑝(≥ 1𝐵) = 𝑝(1𝐵) + 𝑝(2𝐵) + 𝑝(3𝐵)
𝑝(≥ 1𝐵) = 0.432 + 0.288 + 0.064
𝑝(≥ 1𝐵) = 0.784

𝑝(1𝐵) = 𝑝(𝑅𝑅𝐵) + 𝑝(𝑅𝐵𝑅) + 𝑝(𝐵𝑅𝑅)
𝑝(1𝐵) = 0.144 + 0.144 + 0.144
𝑝(1𝐵) = 0.432

𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛

𝑛 = # 𝑜𝑓 𝑇𝑟𝑖𝑎𝑙𝑠
𝑥 = # 𝑜𝑓 𝑆𝑢𝑐𝑐𝑒𝑠𝑠𝑒𝑠

𝑝(1𝐵) =  ଷ 𝐶ଵ(0.4)ଵ(0.6)ଷିଵ

𝑝(1𝐵) = 3(0.4)(0.6)ଶ

𝑝(1𝐵) = 0.432

   𝑝(𝑥) =  ௡ 𝐶௫𝑝௫𝑞௡ି௫
𝑝(0𝐵) =  ଷ 𝐶଴(0.4)଴(0.6)ଷି଴

𝑝(0𝐵) = 1(1)(0.216)
𝑝(0𝐵) = 0.216

𝑝(3𝐵) =  ଷ 𝐶ଷ(0.4)ଷ(0.6)ଷିଷ

𝑝(3𝐵) = 1(0.064)(1)
𝑝(3𝐵) = 0.064

 ଷ𝐶଴ = 1

 ଷ𝐶ଵ = 3

 ଷ𝐶ଶ = 3

 ଷ𝐶ଷ = 1

𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙 𝐷𝑖𝑠𝑡!
-Success/Fail
-Constant Prob!
-Independent
-Fixed # of Trials
-Order Doesn’t Matter
𝑃∗(𝐵, 𝐵, 𝐺) ≠ 𝐵𝑖𝑛!

3 Red/2 Black Balls w/Replacement

𝐵
0.4

0.6 R

𝐵
0.4

0.6 R

𝐵0.4

0.6 R

𝐵0.4

0.6
R

𝐵0.4

0.6 R

𝐵0.4

0.6 R

𝐵0.4

0.6 R

𝑝(𝑅𝑅𝑅) = 0.6 × 0.6 × 0.6 = 0.216

 𝑏𝑖𝑛𝑜𝑚𝑖𝑎𝑙𝑝𝑑𝑓(3,0.4,3) = 0.064

All-None

            1
        1     1
    1     2      1
1     3      3      1

2nd   DISTR    binompdf   @A

𝑏𝑖𝑛𝑜𝑚𝑖𝑎𝑙𝑐𝑑𝑓(3,0.4,1) = 0.648

2nd   DISTR   binomicdf  @B𝑝(≤ 1𝐵) = 𝑝(0𝐵) + 𝑝(1𝐵)
𝑝(≤ 1𝐵) = 0.216 + 0.432
𝑝(≤ 1𝐵) = 0.648

𝑁𝑜𝑡𝑒 𝑝(0𝐵) = 𝑝(3𝑅)

3 Red/2 Black Balls wout/Replacement

𝑝(𝐵, 𝐵, 𝑅) =
2

5
⎯⎯×

1

4
⎯⎯×

3

3
⎯⎯=

6

60
⎯⎯⎯=

1

10
⎯⎯⎯

 ହ𝐶ଷ = 10 ଶ𝐶ଶ ×  ଷ 𝐶ଵ = 3

𝑝(2𝐵, 1𝑅) = 𝑝(𝐵, 𝐵, 𝑅) + 𝑝(𝐵, 𝑅, 𝐵) + 𝑝(𝑅, 𝐵, 𝐵)

𝑝(2𝐵, 1𝑅) =
6

60
⎯⎯⎯+

2

5
⎯⎯×

3

4
⎯⎯×

1

3
⎯⎯+

3

5
⎯⎯×

2

4
⎯⎯×

1

3
⎯⎯=

18

60
⎯⎯⎯=

3

10
⎯⎯⎯

Order Matters Order Doesn’t Matter

Order Doesn’t Matter

 ହ𝑃ଷ = 60 ଶ𝑃ଶ × ଷ 𝑃ଵ = 6

𝑝(2𝐵, 1𝑅) = 𝑝(𝐵, 𝐵, 𝑅 ) ×  ଷ 𝐶ଶ =
1

10
⎯⎯⎯× 3 =

3

10
⎯⎯⎯

10𝐵ᇱ𝑠, 10𝑅ᇱ𝑠

w/replacement
Order matters

𝑝(5𝐵, 5𝑅) =  ଵ଴ 𝐶ହ ቆ
1

2
⎯⎯ቇ

ଵ଴

ቆ
1

2
⎯⎯ቇ

ଵ଴

= 0.246

w/out replacement
Order matters

w/out replacement
Order doesn’t matter

 ଵ଴𝑃ହ ×  ଵ଴ 𝑃ହ ×  ଵ଴ 𝐶ହ

 ଶ଴𝑃ଵ଴

= 0.3437
 ଵ଴𝐶ହ × ଵ଴ 𝐶ହ

 ଶ଴𝐶ଵ଴

= 0.3437

𝑁𝑜𝑡𝑒:

w/replacement ≠
Order doesn’t matter

252 × 10ଵ଴

20ଵ଴
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ ଵ଴𝐶ହ = 252 = 0.246

𝑝(5𝐵, 5𝑅) =

without replacement
w/out rep

𝐵

R

2/5

𝐵

𝑅

𝐵

𝑅

3/5

1/4

3/4

2/4

2/4
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