
6-sided die.

fail, fail, fail, success

𝑝(𝑋 = 𝑥) = 𝑞௫ିଵ × 𝑝

𝑝(𝑋 = 4) = ቆ
5

6
⎯⎯ቇ

ସିଵ

× ቆ
1

6
⎯⎯ቇ

                   = ቆ
5

6
⎯⎯ቇ

ଷ

× ቆ
1

6
⎯⎯ቇ =

125

1296
⎯⎯⎯⎯⎯

𝑝(6) =
1

6
⎯⎯ 𝑃(6ത) =

5

6
⎯⎯

4% of townspeople are teachers.

𝑝(𝑋 = 8) = (0.98)଼ିଵ× (0.02)
                   = 0.01736

𝑝(𝑋 = 10) = (0.96)ଵ଴ିଵ× (0.04)
                     = 0.0277

𝑝(𝑇) = 0.04 𝑝(𝑇ത) = 1 − 0.04 = 0.96𝑙𝑒𝑡 𝑇 = 𝑇𝑒𝑎𝑐ℎ𝑒𝑟

𝜎 = ඥ𝜎ଶ
⎯⎯⎯ 

𝜎 = √600
⎯⎯⎯ 

𝜎 = 24.49

µ =
1

𝑝
⎯⎯=

1

0.04
⎯⎯⎯⎯= 25 𝜎ଶ = ቆ

1

𝑝
⎯⎯ቇ ቆ

1

𝑝
⎯⎯− 1ቇ

𝜎ଶ = 25(25 − 1)
𝜎ଶ = 600

2% of tires are defective. Test 100 tires.

𝑝(𝐷) = 0.02𝑙𝑒𝑡 𝐷 = 𝐷𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑃(𝐷ഥ) = 1 − 0.02 = 0.98

𝑝(8𝑡ℎ 𝑡𝑖𝑟𝑒 𝑖𝑠 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒)

𝑝(1𝑠𝑡 𝑑𝑒𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑡𝑖𝑟𝑒 𝑎𝑚𝑜𝑛𝑔 1𝑠𝑡 5 𝑠𝑎𝑚𝑝𝑙𝑒𝑠)

𝑝(𝑋 ≤ 5) = p(𝑋 = 1) + p(𝑋 = 2) + p(𝑋 = 3) + p(𝑋 = 4) + p(𝑋 = 5)
                   = 𝑞௫ିଵ𝑝 + 𝑞௫ିଵ𝑝 + 𝑞௫ିଵ𝑝 + 𝑞௫ିଵ𝑝 + 𝑞௫ିଵ𝑝
                   = 𝑞௢𝑝 + 𝑞ଵ𝑝 + 𝑞ଶ𝑝 + 𝑞ଷ𝑝 + 𝑞ସ𝑝
                   = 𝑝(1 + 𝑞ଵ + 𝑞ଶ + 𝑞ଷ + 𝑞ସ)
                   = 0.02(1 + 0.98ଵ + 0.98ଶ + 0.98ଷ + 0.98ସ)
                   = 0.096

𝑝(𝑋 ≤ 5) = 1 − 0.98ହ

                   = 0.096

𝑝(𝑋 ≤ 𝑥) = 1 − 𝑞௫

𝑝(1𝑠𝑡 6 𝑜𝑛 4𝑡ℎ 𝑟𝑜𝑙𝑙)

𝑝(10𝑡ℎ 𝑝𝑒𝑟𝑠𝑜𝑛 𝑖𝑠 𝑎 𝑡𝑒𝑎𝑐ℎ𝑒𝑟)

How many tires would you 
expect to test until you 
find the first defective one.

µ =
1

𝑝
⎯⎯=

1

0.02
⎯⎯⎯⎯= 50

𝑝(𝑋 < 6) = 𝑝(𝑋 ≤ 5)
                   = 0.096

𝑝(𝑋 ≤ 𝑥) + 𝑝(𝑋 > 𝑥) = 1

𝑝(𝑋 > 5) = 1 − 𝑝(𝑋 ≤ 5)
                   = 1 − 0.096
                   = 0.904

𝑝(𝑋 > 5) = 𝑞௫

                   = 0.98ହ

                   = 0.904

𝑝(5 ≤ 𝑋 < 8) = 𝑝(5 ≤ 𝑋 ≤ 7)
                            = 𝑝(𝑋 ≤ 7) − 𝑝(𝑥 ≤ 5)
                            = 0.132 − 0.096
                            = 0.036

𝑝(𝑋 ≤ 7) = 1 − 𝑞௫

                   = 1 − 0.98଻

                   = 0.132

𝑝(𝑋 > 𝑥) = 𝑞௫

𝑝

∞
5 7

0.096

0.8680.036
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