
SID:

1. (10 pts total) There are 30 marbles in a bag. 10 of them are black, 10 of them

are white, and 10 of them are red. Let X denote the number of di↵erent colors

appearing among 5 marbles selected at random from the bag. Find:

(a) (3 pts) P (X = 2);

(b) (3 pts) E(X);

(c) (4 pts) V ar(X).
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2. (5 pts) You are given a fair coin and a coin which lands heads with probability
1
3 .

Unsure which coin is which, you select one of the coins and decided to toss it until

you observe 4 heads; this takes 10 tosses. Given this information, what is the chance

you selected the fair coin?

3. (5 pts) Suppose that bundles of yarn are 60 meters long on average, with an SD of

5 meters, and that a large blanket requires at least 1000 meters of yarn. A thrifty

knitter wants to purchase as few bundles as possible. Find the minimum number

of bundles they must purchase for there to be at least a 95% chance that they are

able to knit the full blanket.
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4. (5 pts) Three couples attend a dinner. Each of the six people chooses a seat randomly

from a round table with six seats. What is the probability that no couple sits

together?

5. (5 pts) Suppose that on average, 2 moths per 12-hour night are killed by a particular

hanging bug zapper. Assume that conditions are the same across di↵erent nights

and di↵erent times of the night, and that moths arrive independently of one another.

Find the chance that more than 7 moths are killed in a period of three nights.
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