
Probability Examples – Set 3 
Many of them come care of my homie, Evan Wood, another finite math instructor 

 
1. Five cards are selected at random without replacement from a standard deck of 52 cards.  The order of 

the selection is not considered. 
 
Let 𝑆 be the sample space connected to this experiment. 
Let 𝑅 be the event that all of the cards selected are red. 
Let 𝑊 be the event that none of the cards selected are hearts 
 

a) Find 𝑛(𝑆) 
b) Find 𝑃(𝑅) 
c) Find 𝑃(𝑊) 
d) Find 𝑃(𝑅|𝑊) 
e) Are the events 𝑅 and 𝑊 independent? Justify your response. 

 
2. Ten divers are to compete in a diving championship. Mahowny, who is not participating in the 

championship, randomly guesses which diver will place 1st in the championship, which diver will place 
2nd in the championship, and which diver will place 3rd in the championship. 

 
Find the probability that Mahowny’s guess is completely correct. 

 
3. True or False. 

 
If 𝑟 and 𝑛 are positive integers that satisfy the condition 1 < 𝑟 < 𝑛, then  

 
𝐶(𝑛, 𝑟) = 𝐶(𝑛, 𝑛 − 𝑟)  

 
 
Justify your response.  

 
4. Five distinct points are selected on the circumference of a circle. 

 
 𝐴 = The set of line segments that can be drawn by joining two of the five points. The direction of the 
line segment is not considered. 
 
 𝐵 = The set of triangles that can be drawn using three of the five points as vertices. 
 
True or False: 
 

𝑛(𝐴) = 𝑛(𝐵) 
 
Justify your response.  
 

5. True or False:  
 
For any integer 𝑛 > 1 ,  𝑃(𝑛, 𝑛) = 𝑃(𝑛, 𝑛 − 1) 
 
Justify your response. 



6. A badminton club has exactly 50 members.  
 

a) How many ways can a president and vice president be selected from among the members?  (No 
individual can hold more than one position) 

b) How many ways can two of the members be selected to attend a particular badminton 
tournament? 

 
7. Hans owns 6 distinct statues, all of which are of different heights. Three of the statues are made of 

marble, and the other three are made of emerald.  
       Hans arranges the statues randomly in a row on a shelf. 
 
a) What is the probability that both the marble statues and the emerald statues are grouped together? 
b) What is the probability that the emerald statues are grouped together? 
c) What is the probability that the statues alternate according to material? 
d) What is the probability that the shortest statue occupies the leftmost position and the tallest statue 

occupies the rightmost position? 

 
8. There are eight passengers on a subway train that will stop at ten different stations. It is equally likely 

that any passenger will exit the subway at any station. 
 
a) What is the probability that all of the passengers exit at different stations? 
b) Use your answer to part a to find the probability that at least two of the passengers exit at the same 

station. 
c) What is the probability that all of the passengers exit at the same station? 
d)    Assume that all birthdays are equally likely, and that leap years do not exist. Find the probability 
that all of the passengers have the same birthday and exit the subway at the same station. 

 
9. For an unknown reason, an anonymous individual donated twelve antique bicycles to the Tristate 

Regional Cycling Society with instructions to randomly select twelve different members to receive one of 
the antique bicycles. The Tristate Regional Cycling Society consists of 165 members who live in 
Connecticut, 30 members who live in Rhode Island, and 5 members who live in Massachusetts. 
 
The president of the Tristate Regional Cycling Society, who is a resident of Rhode Island, claimed that he 
randomly selected twelve members to receive an antique bicycle and that all of the twelve members 
selected happened to be residents of Rhode Island. 
 
Some of the members objected, claiming that it was too unlikely that all of the selected members were 
residents of Rhode Island. 
 
a) If such a random selection is made, what is the probability that all of the members selected are 

residents of Rhode Island? 
 

b) Do you believe that the objections were justified? 

 
 
 
 
 



10. A casino has a game with a $1 buy-in. In this game you would toss a die and earn/lose money based on 
the following: 
If the die lands on 6, you get $3. 
If it lands on 3, you get nothing. 
If it lands on 1, 2, or 5, you lose $1. 
If it lands on 4, you gain $1.  
(a) Let 𝑋 be the expected earnings. Create a probability distribution for 𝑋.  
(b) How much money do you expect to win on average? Is the game worth playing? 
 

11. A casino offers the following game. 
You pay $5 to play the game. You select three cards at random without replacement from a standard 
52-card deck. 
If you select the Ace of Clubs, Ten of Clubs, and Seven of Clubs, in any order, you win 10,000 dollars. 
If you select three kings, you win 1000 dollars. 
Otherwise, you lose 10 dollars. 
 
Let 𝑋 be the amount won as the result of playing this game one time, where winning a negative amount 
is equivalent to losing. 
 
a) Find the probability distribution of 𝑋. Express the probabilities as fractions. 
b) Find the expected value of 𝑋 
 

12. Two cards are selected at random without replacement from a standard deck of 52 cards and placed 
face down on a table. One of the cards is turned over and is revealed to be a king. 
 
What is the probability that the other card is a king? 
 

13. Two cards are selected at random without replacement from a standard deck of 52 cards. What is the 
probability that the second card selected is a red card? 
 

14. A roulette wheel has numbers 0-36. It does not have 00. Mahowny decides to bet ten dollars on 0 five 
times in a row. 
a) What is the probability that he will lose all five of these bets? 
b) What is the probability that he will win at least one of the five bets? 
c) What is the probability that he will win three of the five bets? 
 

15. The Honey Badger is just craaazy! It’s referred to by the Guinness Book of World Records as the most 
fearless animal in all the animal kingdom. Overall, there is an 84% chance that Honey Badger don’t care 
[and has no regard for any other animal whatsoever]. It just takes what it wants. Assume Honey Badgers 
are all independently non-caring. And suppose you manage to gather 55 Honey Badgers (because you’re 
that crazy).  
(a) What is the probability that all the Honey Badger don’t care?  
(b) What is the probability that exactly 42 Honey Badger don’t care? 
(c) What is the probability that between 28 and 30 (inclusive) Honey Badger don’t care? 
(d) On average, how many of these Honey Badgers do you expect not to care?  

 
 
 



16. Blood types O, A, B and AB occur in the population at frequencies of 0.43, 0.41, 0.11, and 0.05, 
respectfully. There is also a blood protein called the Rh-factor that occurs in two varieties for all blood 
types (Rh+ and Rh-) at frequencies of 0.86 and 0.14, respectively. Keeping in mind the table found below 
(the Rh-factor is indicated by the sign accompanying the blood type): 

 
(a) What is the probability that a random person can donate blood to a person that has blood type A 

and Rh+? 
(b) Suppose a hospital needs 5 units of blood to give to a patient having blood type A and Rh+ factor. If 

8 people enter the blood donation center and each person can give only 1 unit of blood, what is the 
probability that, 
(i) At least 1 unit of blood can be found for the patient? 
(ii) The hospital will be able to obtain all the blood that it needs? Be careful to consider all possibilities. 
(iii) The hospital will obtain exactly the amount of blood it needs and no more? 

 
17. Hans owns 6 distinct statues, all of which are of different heights. Three of the statues are made of 

marble, and the other three are made of emerald.  
 
Hans selects three of the statues at random without replacement. 
 
Let 𝑋 be equal to the number of emerald statues selected. Create a probability distribution for 𝑋 and 
find 𝐸(𝑋) 
 
 


