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2018 AMC 12A Problem 24

Alice, Bob, and Carol play a game in which each of them chooses a real number between 0 and 1. The
winner of the game is the one whose number is between the numbers chosen by the other two players. Alice
announces that she will choose her number uniformly at random from all the numbers between 0 and 1, and
Bob announces that he will choose his number uniformly at random from all the numbers between % and %
Armed with this information, what number should Carol choose to maximize her chance of winning?
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Solution
Key Word Expected Value

The expected value for the number that Alice choose is % For an intuitive proof, consider the following
depiction where ¢ represents the infinitesimal.
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Using the same idea, the expected value for Bob could be computed.
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The expected value appears to be 1—72 To maximize the chance for Carol to win, Carol must choose a median
13
of 1 and %, which is | (B) 2 O

2019 AMC 12A Problem 20

Real numbers between 0 and 1, inclusive, are chosen in the following manner. A fair coin is flipped. If it
lands heads, then it is flipped again and the chosen number is 0 if the second flip is heads and 1 if the second
flip is tails. On the other hand, if the first coin flip is tails, then the number is chosen uniformly at random
from the closed interval [0, 1]. Two random numbers x and y are chosen independently in this manner. What
is the probability that |z —y| > 7
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Solution
Key Word Mathematical Abstraction

The probability of choosing 0 and 1 with the first coin landing on heads are both %. The probability of
choosing a number less than %, [, and a number greater than %, g, with the first coin landing on tails are
both 1.
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For pairs (x,y), the probability of choosing (0,1), (1,0), (0,g9), (g,0), (1,1) and (I,1) are all %. However,
1

(I,9) and (g,1) are 55 respectively.
1 1 7
Therefore, 15 -6 + 35 -2 = (B) 6! .

Uploaded a new solution in AOPS!!
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