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UNIT 8 EXERCISES 16-20

PROB

2003B 21. An object moves 8 cm in a straight line from A to B, turns at an angle «,
measured in radians and chosen at random from the interval (0,7), and moves
5 cm in a straight line to C. What is the probability that AC' < 77
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2003A 99.
2008B 99
2013A 929.

Objects A and B move simultaneously in the coordinate plane via a sequence
of steps, each of length one. Object A starts at (0,0) and each of its steps is
either right or up, both equally likely. Object B starts at (5,7) and each of its
steps is either left or down, both equally likely. Which of the following is closest
to the probability that the objects meet?

(A)0.10 (B)0.15 (C)0.20 (D)0.25 (E)0.30

A parking lot has 16 spaces in a row. Twelve cars arrive, each of which requires
one parking space, and their drivers choose their spaces at random from among
the available spaces. Auntie Em then arrives in her SUV, which requires 2
adjacent spaces. What is the probability that she is able to park?
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A palindrome is a nonnegative integer number that reads the same forwards and
backwards when written in base 10 with no leading zeros. A 6-digit palindrome
n is chosen uniformly at random. What is the probability that {7 is also a

palindrome?
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2014B 22 In a small pond there are eleven lily pads in a row labeled 0 through 10. A frog

2017B

1999

is sitting on pad 1. When the frog is on pad N, 0 < N < 10, it will Jump to
pad N — 1 with probablhty 1o and to pad N + 1 with probability 1 10 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?
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22. Abby, Bernardo, Carl, and Debra play a game in which each of them

starts with four coins. The game consists of four rounds. In each
round, four balls are placed in an urn—one green, one red, and two
white. The players each draw a ball at random without replacement.
Whoever gets the green ball gives one coin to whoever gets the red
ball. What is the probability that, at the end of the fourth round,
each of the players has four coins?

(A) —

1 7
576 (B) 193 192 (€) 36 (D) 11 144 (E)E

23. The equiangular convex hexagon ABCDEF has AB = 1,BC = 4,CD =2,

and DE = 4. The area of the hexagon is
39 43
(A) -\f (B)9v3 (C)16 (D) T\/5 (E) -4-\/5
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2005A 23.
2012A 93,
2015A 93,

Two distinct numbers a and b are chosen randomly from the set
{2,22,23 ...,2%}. What is the probability that log, b is an integer?
2 31 13 7 1
A) — B) — C) — D) — E) -
( )25 ( )300 ( )100 ( )50 ( )2

Let S be the square one of whose diagonals has endpoints (0.1,0.7) and
(—=0.1,—0.7). A point v = (z,y) is chosen uniformly at random over all pairs of
real numbers z and y such that 0 < z < 2012 and 0 < y < 2012. Let T'(v) be
a translated copy of S centered at v. What is the probability that the square
region determined by 7'(v) contains exactly two points with integer coordinates
in its interior?

(A)0.125 (B)0.14 (C)0.16 (D)0.25 (E)0.32

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 2= where a, b, and ¢ are positive integers and
ged(a,b,e) =1. Whatisa+b+¢?

(A)59 (B)60 (C)61 (D)62 (E)63
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2016A 23. Three numbers in the interval [0, 1] are chosen independently and at random.
What is the probability that the chosen numbers are the side lengths of a triangle
with positive area?

@We ®: ©; @ @,

2013A  24. Three distinct segments are chosen at random among the segments whose end-
points are the vertices of a regular 12-gon. What is the probability that the
lengths of these three segments are the three side lengths of a triangle with
positive area?

553 443 111 81 223
A) — B) — C) — D) — E) —
(4) 715 (B) 572 (©) 143 (D) 104 (E) 286

2018A  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 i+ and % Armed with this information, what number should

2
Carol choose to maximize her chance of winning?
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2005B 25.

2011B  25.

Six ants simultaneously stand on the six vertices of a regular octahedron, with
each ant at a different vertex. Simultaneously and independently, each ant moves
from its vertex to one of the four adjacent vertices, each with equal probability.
What is the probability that no two ants arrive at the same vertex?

) 21 11 23 3

(A) 30 B) 1031 (©) :13 (D) 1031 (E) 155

For every m and k integers with £ odd, denote by [%*] the integer closest to 4.

k
For every odd integer k, let P(k) be the probability that

[E] n 100 —n| 1100
k k |k
for an integer n randomly chosen from the interval 1 < n < 99!. What is

the minimum possible value of P(k) over the odd integers k in the interval
1<k<997

Ay ®F ©f O ® 4



