The Hypergeometric Distribution
Lesson 38 - Module 2 — Discrete Random Variables - Probability & Statistics - dailymaths.uk/probstat

Practice problems

1. A box contains 15 lightbulbs, 3 of which are defective. If 4 bulbs are chosen at random without
replacement, what is the probability that exactly 1 is defective?

2. In a group of 12 students, 5 are seniors and 7 are juniors. If a committee of 3 is chosen at
random, what is the probability that the committee contains at least 2 seniors?

3. A deck of 20 cards has 6 red cards and 14 black cards. If 5 cards are drawn without replacement,
what is the probability that exactly 3 are red?



Solutions

1. A box contains 15 lightbulbs, 3 of which are defective. If 4 bulbs are chosen at random without
replacement, what is the probability that exactly 1 is defective?

Identify parameters: N =15, K =3, n=4, k= 1.
Calculate ways to pick 1 defective: (:{’) =3.

Calculate ways to pick 3 non-defective: (132) = % = 220.

Calculate total ways to pick 4 bulbs: (145) = % = 1365.

e Compute probability: P(X =1) = 31X:,)26250 = % ~ 0.4835.

Answer: 0.4835

2. In a group of 12 students, 5 are seniors and 7 are juniors. If a committee of 3 is chosen at
random, what is the probability that the committee contains at least 2 seniors?

e Identify parameters: N =12, K =5, n =3. We need P(X >2) = P(X =2)+ P(X = 3).

5\ (7
e Fork=2: P(X =2) = ()G) _ 10x7 _ 10

(2 220 ~ 220°
For k=3 P(X = _@)(g)_lel_Q
o Fork=3: P(X =3)= (Z) ~ 220 T 200

e Sum the probabilities: ;% + 50 = S0 ~ 0.3636.
Answer: 0.3636

3. A deck of 20 cards has 6 red cards and 14 black cards. If 5 cards are drawn without replacement,
what is the probability that exactly 3 are red?

Identify parameters: N =20, K =6, n=25, k= 3.
Calculate ways to pick 3 red: (g) = 20.

Calculate ways to pick 2 black: (124) = 14#213 =91.

Calculate total ways to pick 5 cards: (250) = 15504.

Compute probability: P(X = 3) = Zl%ggi = % ~ 0.1174.

Answer: 0.1174
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