
Binomial distribution: 𝑋 ∼ 𝑏𝑖𝑛(𝑛, 𝑝) 

Expected value (mean), variance, standard deviation 

𝐸𝑋 = 𝑛𝑝; 𝑉𝑋 = 𝑛𝑝𝑞; 𝑆𝐷𝑋 = +√𝑉𝑋 

𝑋 ∼ 𝑏𝑖𝑛(20, 0.35) 

On average, how many tricks can the dolphin do (on average, how many successes will occur)  

𝐸𝑋 = 𝑛𝑝 = 20(0.35) = 7 successes 

𝑉𝑋 = 𝑛𝑝𝑞 = 20(0.35)(0.65) = 4.55 successes2 (???) ➔ 

𝑆𝐷𝑋 = +√4.55 = 2.13 successes 

 

Average number of particles given off in a one-minute interval: 3.2  

𝑋 ∼ 𝑝𝑜𝑖𝑠(3.2) 

𝑃(𝑋 = 𝑥) =
𝑒−𝜇𝜇𝑥

𝑥!
 

Probability of exactly 2 particles in the next 1-second interval?  

𝑃(𝑋 = 2) =
𝑒−3.2(3.2)2

2!
= 0.2087 ≈ 21% 

Probability of no particles given off in next 1-second interval? 

𝑃(𝑋 = 0) =
𝑒−3.2(3.2)0

0!
= 𝑒−3.2 = 0.0408 

Probability of more than 2 particles in next 1-second interval? 

𝑃(𝑋 > 2): MUST use complement rule with area to the right (more than, at least) 

𝑃(𝑋 > 2) = 1 − 𝑃(𝑋 ≤ 2) = 1 − [𝑃(0) + 𝑃(1) + 𝑃(2)] 

𝑃(𝑋 = 1) =
𝑒−3.2(3.2)1

1!
= 0.1304 

𝑃(𝑋 > 2) = 1 − [0.0408 + 0.1304 + 0.2087] = 1 − 0.3799 = 0.6201 

62% chance that more than 2 alpha particles are given off in the next 1-second interval 

𝐸𝑋 = 𝜇 = 3.2 particles 

𝑉𝑋 = 𝜇 = 3.2 particles2 

𝑆𝐷𝑋 = +√3.2 = 1.79 particles 

 


