
Problems 

1. You are a prisoner sentenced to death. The Emperor offers you a chance to live by playing a 
simple game. He gives you 50 black marbles, 50 white marbles and 2 empty bowls. He then 
says, "Divide these 100 marbles into these 2 bowls. You can divide them any way you like as 
long as you use all the marbles. Then I will blindfold you and mix the bowls around. You then 
can choose one bowl and remove ONE marble. If the marble is WHITE you will live, but if the 
marble is BLACK... you will die." 

How do you divide the marbles up so that you have the greatest probability of choosing a 
WHITE marble? 

2. You decide to play a game with your friend where your friend places a coin under one of three 
cups. Your friend would then switch the positions of two of the cups several times so that the 
coin under one of the cups moves with the cup it is under. You would then select the cup that 
you think the coin is under. If you won, you would receive the coin, but if you lost, you would 
have to pay. As the game starts, you realise that you are really tired, and you don't focus very 
well on the moving of the cups. When your friend stops moving the cups and asks you where the 
coin is, you only remember a few things: 

He put the coin in the rightmost cup at the start. He switched two of the cups 3 times. The first 
time he switched two of the cups, the rightmost one was switched with another.  
The second time he switched two of the cups, the rightmost one was not touched. 
The third and last time he switched two of the cups, the rightmost one was switched with 
another.  
You don't want to end up paying your friend, so, using your head, you try to work out which cup 
is most likely to hold the coin, using the information you remember. 

Which cup is most likely to hold the coin? 

3. Henry has been caught stealing cattle, and is brought into town for justice. The judge is his ex-
wife Gretchen, who wants to show him some sympathy, but the law clearly calls for two shots to 
be taken at Henry from close range. To make things a little better for Henry, Gretchen tells him 
she will place two bullets into a six-chambered revolver in successive order. She will spin the 
chamber, close it, and take one shot. If Henry is still alive, she will then either take another shot, 
or spin the chamber again before shooting. 

Henry is a bit incredulous that his own ex-wife would carry out the punishment, and a bit sad 
that she was always such a rule follower. He steels himself as Gretchen loads the chambers, spins 
the revolver, and pulls the trigger. Whew! It was blank. Then Gretchen asks, "Do you want me to 
pull the trigger again, or should I spin the chamber a second time before pulling the trigger?" 
What should Henry choose? 



4. A gambler goes to bet. The dealer has 3 dice, which are fair, meaning that the chance that each 
face shows up is exactly 1/6.  

The dealer says: "You can choose your bet on a number, any number from 1 to 6. Then I'll roll 
the 3 dice. If none show the number you bet, you'll lose $1. If one shows the number you bet, 
you'll win $1. If two or three dice show the number you bet, you'll win $3 or $5, respectively." 

Is it a fair game? 

5. Mr. Black, Mr. Gray, and Mr. White are fighting in a truel. They each get a gun and take turns 
shooting at each other until only one person is left. Mr. Black, who hits his shot 1/3 of the time, 
gets to shoot first. Mr. Gray, who hits his shot 2/3 of the time, gets to shoot next, assuming he is 
still alive. Mr. White, who hits his shot all the time, shoots next, assuming he is also alive. The 
cycle repeats. All three competitors know one another's shooting odds. If you are Mr. Black, 
where should you shoot first for the highest chance of survival? 

6. "I'm a very rich man, so I've decided to give you some of my fortune. Do you see this bag? I 
have 5001 pearls inside it. 2501 of them are white, and 2500 of them are black. No, I am not 
racist. I'll let you take out any number of pearls from the bag without looking. If you take out the 
same number of black and white pearls, I will reward you with a number of gold bars equivalent 
to the number of pearls you took." 

How many pearls should you take out to give yourself a good number of gold bars while still 
retaining a good chance of actually getting them? 

7. A certain mathematician, his wife, and their teenage son all play a fair game of chess. One day 
when the son asked his father for 10 dollars for a Saturday night date, his father puffed his pipe 
for a moment and replied, "Let's do it this way. Today is Wednesday. You will play a game of 
chess tonight, tomorrow, and a third on Friday. If you win two games in a row, you get the 
money." 

"Whom do I play first, you or mom?" 

"You may have your choice," said the mathematician, his eyes twinkling. 

The son knew that his father played a stronger game than his mother. To maximize his chance of 
winning two games in succession, should he play father-mother-father or mother-father-mother? 

8. A hiker climbs all day up a steep mountain path and arrives at the mountain top where he 
camps overnight. The next day he begins the descent down the same trail to the bottom of the 
mountain when suddenly he looks at his watch and exclaims, "That is amazing! I was at this very 
same spot at exactly the same time of day yesterday on my way up." 



What is the probability that a hiker will be at exactly the same spot on the mountain at the same 
time of day on his return trip, as he was on the previous day's hike up the mountain? 
Is the probability closest to (A) 99% or (B) 50% or (C) 0.1% ? 

9. Mismatched Joe is in a pitch dark room selecting socks from his drawer. He has only six socks 
in his drawer, a mixture of black and white. If he chooses two socks, the chances that he draws 
out a white pair is 2/3. What are the chances that he draws out a black pair? 

10. King Arthur, Merlin, Sir Lancelot, Sir Gawain, and Guinevere decide to go to their favorite 
restaurant to share some mead and grilled meats. They sit down at a round table for five, and as 
soon as they do, Lancelot notes, "We sat down around the table in age order! What are the odds 
of that?"  
Merlin smiles broadly. "This is easily solved without any magic." He then shared the answer. 
What did he say the odds were? 

11. Mike and James are arguing over who gets the last cookie in the jar, so their dad decides to 
create a game to settle their dispute. First, Mike flips a coin twice, and each time James calls 
heads or tails in the air. If James gets both calls right, he gets the last cookie. If not, Mike picks a 
number between one and six and then rolls a die. If he gets the number right, he gets the last 
cookie. If not, James picks two numbers between one and five, then spins a spinner with 
numbers one through five on it. If the spinner lands on one of James' two numbers, he gets the 
last cookie. If not, Mike does. 

Who is more likely to win the last cookie, Mike or James? And what is the probability that 
person wins it? 

12. In a box you have 13 white marbles and 15 black marbles. You also have 28 black marbles 
outside the box. Remove two marbles, randomly, from the box. If they are of different colors, put 
the white one back in the box. If they are the same color, take them out and put a black marble 
back in the box. Continue this until only one marble remains in the box. What color is the last 
marble? 

13. A line of 100 airline passengers is waiting to board a plane. They each hold a ticket to one of 
the 100 seats on that flight. (For convenience, let's say that the nth passenger in line has a ticket 
for the seat number n.)  

Unfortunately, the first person in line is crazy, and will ignore the seat number on their ticket, 
picking a random seat to occupy. All of the other passengers are quite normal, and will go to 
their proper seat unless it is already occupied. If it is occupied, they will then find a free seat to 
sit in, at random.  
What is the probability that the last (100th) person to board the plane will sit in their proper seat 
(#100)? 



14. A swindler once approached an honest man with a die. He handed him the die and told him 
about the bet. The die had six sides. If the man rolled a ONE, he wins, and gets back twice the 
amount of his bet. If not, the swindler would keep the bet. "But...my chances are only one out of 
six," retorted the man. "True," grinned the swindler, "But I'll give you three tries to get a one." 
The man considered. Three tries, with each try having a 1/6 chance of winning. So his chances of 
winning are 1/2. Why not give it a try? 

Is the bet really fair? If not, what are the chances of the man winning? 

15. Gretchen and Henry were discussing their new neighbors, the Gardners. Gretchen mentioned 
that she met two of the daughters, and they each had blond hair. "I have met all of the sisters," 
replied Henry, "and the probability that both of the girls you met would have had blond hair, 
assuming you were equally likely to meet any of the sisters, is exactly 50%. Do you know how 
many children there are?" 

After thinking for a minute, Gretchen asks if the family is abnormally large. When Henry replies 
that it is not, Gretchen tells him how many girls are in the family. What number did she say? 

16. One hundred people line up to board an airplane. Each has a boarding pass with assigned 
seat. However, the first person to board has lost his boarding pass and takes a random seat. After 
that, each person takes the assigned seat if it is unoccupied, and one of unoccupied seats at 
random otherwise. What is the probability that the last person to board gets to sit in his assigned 
seat? 


