
Combinations 

 

(
7

2
) =

7!

2! (7 − 2)!
=

7!

2! 5!
=

7 ∗ 6 ∗ 5 ∗ 4 ∗ 3 ∗ 2 ∗ 1

(2 ∗ 1)(5 ∗ 4 ∗ 3 ∗ 2 ∗ 1)
=

7 ∗ 6

2 ∗ 1
= 21 

(
12

5
) = 792 𝑤𝑎𝑦𝑠 𝑡𝑜 𝑐ℎ𝑜𝑜𝑠𝑒 5 𝑖𝑡𝑒𝑚𝑠 𝑓𝑟𝑜𝑚 12 

 

Dolphins: 

𝑋 ∼ 𝑏𝑖𝑛(20,0.35) ➔ 𝑞 = 1 − 𝑝 = 1 − 0.35 = 0.65 

𝑃(𝑋 = 𝑥) = (
𝑛

𝑥
) 𝑝𝑥𝑞𝑛−𝑥 

1. Probability that the dolphin succeeds exactly 12 

𝑃(𝑋 = 12) = (
20

12
) (0.35)12(0.65)20−12 = 0.013564085 ≈ 0.0136 = 1.36% 

2. Probability that the dolphin succeeds at most 3 times? 

𝑃(𝑋 ≤ 3) = 𝑃(0 ≤ 𝑋 ≤ 3) = 𝑃(0) + 𝑃(1) + 𝑃(2) + 𝑃(3) 

𝑃(0) = (
20

0
) (0.35)0(0.65)20 = 0.00018 

𝑃(1) = (
20

1
) (0.35)1(0.65)20−1 = 0.00195 

𝑃(2) = (
20

2
) (0.35)2(0.65)20−2 = 0.00998 

𝑃(3) = (
20

3
) (0.35)3(0.65)20−3 = 0.0323 

𝑃(𝑋 ≤ 3) = 0.00018 + 0.00195 + 0.00998 + 0.0323 = 0.0444 = 4.44% 

 


