
ORMC AMC 10/12 26W WEEK 6: PROBABILITY

1. Introduction

In this week’s packet, we discuss techniques useful for solving problems involving probability.

2. Probability Problems

Problem 1 (2019 AMC 10A). The numbers 1, 2, . . . , 9 are randomly placed into the 9 squares of a 3 × 3
grid. Each square gets one number, and each of the numbers is used once. What is the probability that the
sum of the numbers in each row and each column is odd?

(A)
1

21
(B)

1

14
(C)

5

63
(D)

2

21
(E)

1

7

Problem 2 (2019 AMC 10A). 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 |x− y| > 1

2?

(A)
1

3
(B)

7

16
(C)

1

2
(D)

9

16
(E)

2

3

Problem 3 (2018 AMC 10A). When 7 fair standard 6-sided dice are thrown, the probability that the sum
of the numbers on the top faces is 10 can be written as

n

67
,

where n is a positive integer. What is n?

(A) 42 (B) 49 (C) 56 (D) 63 (E) 84

Problem 4 (2018 AMC 10A). A number m is randomly selected from the set {11, 13, 15, 17, 19}, and a
number n is randomly selected from {1999, 2000, 2001, . . . , 2018}. What is the probability that mn has a
units digit of 1?

(A)
1

5
(B)

1

4
(C)

3

10
(D)

7

20
(E)

2

5

Date: February 2026.

1



Problem 5 (2019 AMC 10B). Debra flips a fair coin repeatedly, keeping track of how many heads and how
many tails she has seen in total, until she gets either two heads in a row or two tails in a row, at which point
she stops flipping. What is the probability that she gets two heads in a row but she sees a second tail before
she sees a second head?

(A)
1

36
(B)

1

24
(C)

1

18
(D)

1

12
(E)

1

6

Problem 6 (2017 AMC 10A). Chloe chooses a real number uniformly at random from the interval [0, 2017].
Independently, Laurent chooses a real number uniformly at random from the interval [0, 4034]. What is the
probability that Laurent’s number is greater than Chloe’s number?

(A)
1

2
(B)

2

3
(C)

3

4
(D)

5

6
(E)

7

8

Problem 7 (2015 AMC 10A). 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
1

2
is

a− bπ

c
, where a, b, and c are positive integers with gcd(a, b, c) = 1. What is a+ b+ c?

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

Problem 8 (2014 AMC 10A). Three fair six-sided dice are rolled. What is the probability that the values
shown on two of the dice sum to the value shown on the remaining die?

(A)
1

6
(B)

13

72
(C)

7

36
(D)

5

24
(E)

2

9

Problem 9 (2014 AMC 10B). Four fair six-sided dice are rolled. What is the probability that at least three
of the four dice show the same value?

(A)
1

36
(B)

7

72
(C)

1

9
(D)

5

36
(E)

1

6

Problem 10 (2010 AMC 12B). A frog makes 3 jumps, each exactly 1 meter long. The directions of the
jumps are chosen independently at random. What is the probability that the frog’s final position is no more
than 1 meter from its starting position?

(A)
1

6
(B)

1

5
(C)

1

4
(D)

1

3
(E)

1

2

2



Problem 11 (2017 AMC 12A). A square is drawn in the Cartesian coordinate plane with vertices at (2, 2),
(−2, 2), (−2,−2), (2,−2). A particle starts at (0, 0). Every second it moves with equal probability to one
of the eight lattice points (points with integer coordinates) closest to its current position, independently of
its previous moves. In other words, the probability is 1/8 that the particle will move from (x, y) to each of
(x, y + 1), (x+ 1, y + 1), (x+ 1, y), (x+ 1, y − 1), (x, y − 1), (x− 1, y − 1), (x− 1, y), or (x− 1, y + 1). The
particle will eventually hit the square for the first time, either at one of the 4 corners of the square or at
one of the 12 lattice points in the interior of one of the sides of the square. The probability that it will hit
at a corner rather than at an interior point of a side is m/n, where m and n are relatively prime positive
integers. What is m+ n?

(A) 4 (B) 5 (C) 7 (D) 15 (E) 39

Problem 12 (2019 AMC 12B). There are lily pads in a row numbered 0 to 11, in that order. There are
predators on lily pads 3 and 6, and a morsel of food on lily pad 10. Fiona the frog starts on pad 0, and from
any given lily pad, has a 1

2 chance to hop to the next pad, and an equal chance to jump 2 pads. What is the
probability that Fiona reaches pad 10 without landing on either pad 3 or pad 6?

(A)
15

256
(B)

1

16
(C)

15

128
(D)

1

8
(E)

1

4

Problem 13 (2015 AMC 12A). A box contains 2 red marbles, 2 green marbles, and 2 yellow marbles. Carol
takes 2 marbles from the box at random; then Claudia takes 2 of the remaining marbles at random; and
then Cheryl takes the last 2 marbles. What is the probability that Cheryl gets 2 marbles of the same color?

(A)
1

10
(B)

1

6
(C)

1

5
(D)

1

3
(E)

1

2

Problem 14 (2016 AMC 12A). Jerry starts at 0 on the real number line. He tosses a fair coin 8 times.
When he gets heads, he moves 1 unit in the positive direction; when he gets tails, he moves 1 unit in the
negative direction. The probability that he reaches 4 at some time during this process a

b , where a and b
are relatively prime positive integers. What is a + b? (For example, he succeeds if his sequence of tosses is
HTHHHHHH.)

(A) 69 (B) 151 (C) 257 (D) 293 (E) 313

Problem 15 (2017 AMC 12B). The number 21! = 51, 090, 942, 171, 709, 440, 000 has over 60, 000 positive
integer divisors. One of them is chosen at random. What is the probability that it is odd?

(A)
1

21
(B)

1

19
(C)

1

18
(D)

1

2
(E)

11

21

Problem 16 (2015 AMC 12B). An unfair coin lands on heads with a probability of 1
4 . When tossed n > 1

times, the probability of exactly two heads is the same as the probability of exactly three heads. What is
the value of n?

(A) 5 (B) 8 (C) 10 (D) 11 (E) 13
3



Problem 17 (1998 AIME). Nine tiles are numbered 1, 2, 3, · · · , 9, respectively. Each of three players
randomly selects and keeps three of the tiles, and sums those three values. The probability that all three
players obtain an odd sum is m/n, where m and n are relatively prime positive integers. Find m+ n.

Problem 18 (2015 AIME I). In a drawer Sandy has 5 pairs of socks, each pair a different color. On Monday
Sandy selects two individual socks at random from the 10 socks in the drawer. On Tuesday Sandy selects
2 of the remaining 8 socks at random and on Wednesday two of the remaining 6 socks at random. The
probability that Wednesday is the first day Sandy selects matching socks is m

n , where m and n are relatively
prime positive integers, Find m+ n.

Problem 19 (2019 AIME I). Jenn randomly chooses a number J from 1, 2, 3, . . . , 19, 20. Bela then randomly
chooses a number B from 1, 2, 3, . . . , 19, 20 distinct from J . The value of B−J is at least 2 with a probability
that can be expressed in the form m

n where m and n are relatively prime positive integers. Find m+ n.

Problem 20 (2018 AIME II). Misha rolls a standard, fair six-sided die until she rolls 1−2−3 in that order

on three consecutive rolls. The probability that she will roll the die an odd number of times is
m

n
where m

and n are relatively prime positive integers. Find m+ n.

4


