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PROBABILITY

2003B 91, A bag contains two red beads and two green beads. You reach into the bag and
pull out a bead, replacing it with a red bead regardless of the color you pulled
out. What is the probability that all beads in the bag are red after three such

replacements?
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20058 21. Forty slips are placed into a hat, each bearing a number 1, 2, 3, 4, 5, 6, 7, 8,

2006B

2010B

21.

9, or 10, with each number entered on four slips. Four slips are drawn from the
hat at random and without replacement. Let p be the probability that all four
slips bear the same number. Let ¢ be the probability that two of the slips bear
a number a and the other two bear a number b # a. What is the value of q/p?

(A) 162 (B) 180 (C) 324 (D) 360 (E) 720

For a particular peculiar pair of dice, the probabilities of rolling 1, 2, 3, 4, 5,
and 6 on each die are in the ratio 1:2:3:4:5:6. What is the probability of
rolling a total of 7 on the two dice?
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21. A palindrome between 1000 and 10,000 is chosen at random. What is the

probability that it is divisible by 77
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2011A

21. Two counterfeit coins of equal weight are mixed with 8 identical genuine coins.
The weight of each of the counterfeit coins is different from the weight of each
of the genuine coins. A pair of coins is selected at random without replacement
from the 10 coins. A second pair is selected at random without replacement
from the remaining 8 coins. The combined weight of the first pair is equal to
the combined weight of the second pair. What is the probability that all 4
selected coins are genuine?

@45 ®o ©n O (®

2007B 92, A player chooses one of the numbers 1 through 4. After the choice has been
made, two regular four-sided (tetrahedral) dice are rolled, with the sides of the
dice numbered 1 through 4. If the number chosen appears on the bottom of
exactly one die after it is rolled, then the player wins $1. If the number chosen
appears on the bottom of both of the dice, then the player wins $2. If the
number chosen does not appear on the bottom of either of the dice, the player
loses $1. What is the expected return to the player, in dollars, for one roll of

the dice?
A5 ® - ©0 O (®;

2008B  22. Three red beads, two white beads, and one blue bead are placed in a line in

random order. What is the probability that no two neighboring beads are the
same color?
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2009A

22. Two cubical dice each have removable numbers 1 through 6. The twelve numbers
on the two dice are removed, put into a bag, then drawn one at a time and
randomly reattached to the faces of the cubes, one number to each face. The
dice are then rolled and the numbers on the two top faces are added. What is
the probability that the sum is 77
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2015A

22. Eight people are sitting around a circular table, each holding a fair coin. All
eight people flip their coins and those who flip heads stand while those who flip
tails remain seated. What is the probability that no two adjacent people will
stand?
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2018B
22. Real numbers =z and y are chosen independently and uniformly at

random from the interval [0,1]. Which of the following numbers is
closest to the probability that x, y, and 1 are the side lengths of an
obtuse triangle?

(A)021 (B)025 (C)0.29 (D)050 (E)0.79
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2001 23. A box contains exactly five chips, three red and two white. Chips are randomly

removed one at a time without replacement until all the red chips are drawn or
all the white chips are drawn. What is the probability that the last chip drawn
is white?
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2009B 23, Rachel and Robert run on a circular track. Rachel runs counterclockwise and
completes a lap every 90 seconds, and Robert runs clockwise and completes a
lap every 80 seconds. Both start from the start line at the same time. At some
random time between 10 minutes and 11 minutes after they begin to run, a
photographer standing inside the track takes a picture that shows one-fourth
of the track, centered on the starting line. What is the probability that both
Rachel and Robert are in the picture?
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2010A 93 Each of 2010 boxes in a line contains a single red marble, and for 1 < k < 2010,
the box in the k*! position also contains k white marbles. Isabella begins at the
first box and successively draws a single marble at random from each box, in
order. She stops when she first draws a red marble. Let P(n) be the probability

that Isabella stops after drawing exactly n marbles. What is the smallest value
of n for which P(n) <

1 9
2010 °

(A)45 (B)63 (C)64 (D)201 (E) 1005
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2002A 94 Tina randomly selects two distinct numbers from the set {1,2,3,4,5}, and Sergio
randomly selects a number from the set {1,2,...,10}. The probability that
Sergio’s number is larger than the sum of the two numbers chosen by Tina is

(A)2/5 (B)9/20 (C)1/2 (D) 11/20 (E) 24/25

2009A  24. Three distinct vertices of a cube are chosen at random. What is the probability
that the plane determined by these three vertices contains points inside the
cube?

Aw; ®: ©: M ®]

2006A o5 A bug starts at one vertex of a cube and moves along the edges of the cube ac-
cording to the following rule. At each vertex the bug will choose to travel along
one of the three edges emanating from that vertex. Each edge has equal proba-
bility of being chosen, and all choices are independent. What is the probability
that after seven moves the bug will have visited every vertex exactly once?

1 1 1 (E) 9
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2012A

25. Real numbers z,y, and z are chosen independently and at random from the

interval [0,n] for some positive integer n. The probability that no two of z,y,
and z are within 1 unit of each other is greater than % What is the smallest
possible value of n?

(A)7 (B)S (C)9 (D)10 (E)11

2014B  25. In a small pond there are eleven lily pads in a row labeled 0 through 10. A frog

2015A

25.

is sitting on pad 1. When the frog is on pad N, 0 < N < 10, it will jump to
pad N — 1 with probability 1—1\6 and to pad N + 1 with probability 1 — 1—]\(’). Each
jump is independent of the previous jumps. If the frog reaches pad 0 it will be
eaten by a patiently waiting snake. If the frog reaches pad 10 it will exit the
pond, never to return. What is the probability that the frog will escape being
eaten by the snake?

A) % B (© (D) (®)

Let S be a square of side length 1. Two points are chosen independently at
random on the sides of S. The probability that the straight-line distance between
the points is at least % is “_Tb’T, where a, b, and ¢ are positive integers and
ged(a,b,e) =1, Whatisa+b+c¢?

(A)59 (B)60 (C)61 (D)62 (E)63



