
Review of Permutations, Combinations, and Basic Probability 
 

 

I. The Fundamental Counting Principle 
 If there are a ways for one event to occur and b ways for a second event to occur, then there are a ⋅b  ways  
 for both to occur. 
 Example: A boy has 4 pairs of shoes and 10 pairs of socks. In how many different ways could he choose a pair 
 of shoes and a pair of socks? ( 4 ⋅10 = 40  different ways) 
 

 Practice: 
1. How many different sandwiches consisting of one type of cheese, one condiment, and one bread choice can 

be prepared from five types of cheese, two condiments, and three bread choices? 
 

2. In a school building, there are 10 doors that can be used to enter the building and 8 stairways to the second 
floor.  How many different routes are there from outside the building to a class on the second floor? 

 

3. When Kimberly bought her new car, she found that there were 72 different ways her car could be equipped.  
Her choices included four choices of engine and three choices of transmission.  If her only other choice was 
color, how many choices of color did she have? 

 

II. Permutation: An arrangement in which order matters. 
 Notation:  n Pr : permutations of n objects taken r at a time. 
 Example:  Evaluate  7 P3 .    7 P3 = 7 ⋅ 6 ⋅ 5 = 210  
 Example:  How many two-letter arrangements can be made from the letters A, B, C, and D if each letter is used 
 only once in an arrangement?  
 

 4P2 = 4 ⋅ 3 = 12  
 

 Combination: A grouping in which order does not matter. 

 Notation:  nCr = n Pr
r!

 Rules:  nCn =1  nC0 =1  nCr = nCn−r  

 Example:  How many 2-letter combinations can be made from the letters A, B, C, and D? 
  

 
 
4C2 = 4 P2

2!
= 12
2 ⋅1

= 6  
 

 Practice: 
 

 4. Evaluate: a)   10C3  b)  4C4   c)  3C0  d) 20C18  e)  8 P3  
 

 5. The principal would like to assemble a committee of 8 students from the 15-member student council. 
  How many different committees can be chosen? 
 

 6. How many different three-letter arrangements can be made from the letters M, A, T, and H if each letter is 
  used only once in an arrangement? 
 

 7. A blood bank needs twenty people to help with a blood drive. Twenty-five people have volunteered. Find 
  how many different groups of twenty can be formed from the twenty-five volunteers. 
 

 8. Determine, for each situation, whether the selection involves permutations or combinations. 
  i) picking a team captain, pitcher, and a shortstop from a group 
  ii) picking two colors from a color brochure 
  iii) picking three team members from a group 
  iv) picking first, second, and third place winners 
  v) picking your favorite two colors, in order of preference, from a color brochure 
  vi) picking three winners for a lottery 

AB BA CA DA 
AC BC CB DB 
AD BD CD DC 

AB BA CA DA 
AC BC CB DB 
AD BD CD DC 



 

 

III. Key Probability Concepts/Terms 
 Sample Space: Set of possible outcomes  (e.g., sample space for the toss of a coin = {heads, tails} ) 
 

 Event: an outcome 

 Probability of an Event Occurring = P(event) = # of favorable outcomes
# of possible outcomes

 
 

 Rules: i) P(certainty) =1  iii)  0 ≤ P(event) ≤1   
   ii) P(impossibility) = 0  iv)  Sum of Probabilities = 1 
    v)   P(not A) = 1− P(A)  
 Practice: 
 
 9. One fair die is rolled once. 
  a) What is the sample space? 
  b) Find the probability of obtaining: 
   i) a prime number 
   ii) an integer 
   iii) a factor of 40 
   iv) a seven 
   v) a number other than 6 
 
 10. A dartboard is shown in the diagram below.  The two lines intersect at the center of the circle, and the  

  central angle in sector 2 measures . 

 
     If darts thrown at this board are equally likely to land anywhere on the board, 
     what is the probability that a dart that hits the board will land in either sector 
     1 or sector 3? 

 
 
 
 
   11. For a carnival game, John is painting two circles, V and M, on a square dartboard. 

 a On the accompanying grid, draw and label circle V, represented by the equation , and 
 circle M, represented by the equation . 
 

 
 b A point, , is randomly selected such that  
   and .  What is the  
 probability that point  lies outside both circle  
 V and circle M? 


