
Precalc Honor          15-3 Permutations & Combinations               Name:_________  
Winkler 
 
Do Now: 
a. How many three digit numbers can be made using the digits 5, 6, 7, 8 and 9 if each digit can be 
used more than once? 
 

____________ 
b. How many three digit numbers can be made using the digits 6, 7, 8, 9 and 0 if each digit can be 
used more than once? 
 

____________	
 

Objectives:  

• To distinguish between problems that involve permutations (order matters) and combinations 
(order doesn’t matter) and solve them.  

• To solve “handshake problems”. 
• To solve card problems. 
• To solve “couples’ problems”. 
• To evaluate problems that cannot be done on the calculator. 

 
Example 1: The senior class, 400 students, is electing class officers: President, Treasurer and 
Student Council Rep. Given the size of the class, how many arrangements of such officers is 
possible? 
 
PERMUTATION: ORDER MATTERS, NO REPETITION: 
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 In this case: 400P3 = 
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     Permutation Formula: 

MULTIPLY For each 
president chosen, 399 
treasurers and 398 
student council reps are 
possible.	



Example 2:  The senior class, 400 students, is choosing a group of three students to be Student 
Council Reps. Given the size of the class, how many such groups are possible? 
 
COMBINATION: ORDER DOESN’T MATTER, NO REPETITION: 
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In fact… 

                     

 
 
Why 6?       6 = 3x2x1 = 3! (All the ways you can arrange 3 things.)    
                            
 
Combination  
Formula:    

  
 
Note: Permutations, Combinations and factorials in general are only used when 
there is NO REPETITION.  
 
 
 
Example 3:  License Plate Problem 
 
How many license plates can you have with three letters followed by four numbers? 
  26 ⋅26 ⋅26 ⋅10 ⋅10 ⋅10 ⋅10 = 26

3
⋅10

4  
 
Repetition	is	allowed.	This	is	not	a	factorial	problem.	

	

	

	

6 sets of class 
officers	

… are all the same group of student 
council reps now that they don’t have 
different job titles.	

In this case:  

 400C3 = 
899!

;!(899I;)!
= 899!

;!;<C!
	



Example 4:  How many different handshakes would take place if a group of six people shook 
everyone else’s hand once? 
 
Each person shakes five people’s hands:  6 ∙ 5 = 30 
 
But we’ve counted each handshake twice. Why?... 

So, divide by 2:    
D∙E
L

 = 15 

 
The number of handshakes when n people shake each other’s hands:  

 
 
 
Example 5: In a standard 52-card deck how many five card hands contain exactly 2 aces and 2 
kings? (The deck contains four aces and four kings.) 
 
Note: Order doesn’t matter when you hold the cards in your hand. 
 
# of groups of 2 aces: _________ 
 
# of groups of 2 kings: _________ 
 
# of cards that are neither aces nor kings: ________ 
 
MULTIPLY Each group of aces can be matched with each group of kings, and each of those 

combinations can be matched with a different fifth card. 
 
 _____ ∙	____ ∙	____  
 
Example 6: Three couples go to the movies and sit together in a row of six seats.  In how many ways 
can these people arrange themselves if each couple sits together? 
 
There are two things to consider: 
 
The order of the couples:    _____ ∙	____ ∙	____ = 3! 
 
The order of the spouses: 2∙1∙2∙1∙2∙1 = 8 
 
MULTIPLY: Each couple arrangement can be paired with a different spouse arrangement. 
  

3! ∙ 	8 = 48 
 



Example 7: Even with access to a calculator, problems with variables must be evaluated by hand. 
 
Solve xP10 = 20∙ (xP8). 
 
 
 
 

___________ 
Practice: Note: Assume that the order of the scoops matters for cones but not for scoops in a bowl. 
 
1. Egbert always gets the same ice cream cone: Phish Food, Cherry Garcia and 
Chocolate Chip Cookie Dough, in that order!  He has decided to expand his horizons. If 
the ice cream store sells 31 different flavors, how many different 3 scoop ice cream 
cones are possible if flavors may not be repeated?  
 
 
 

___________ 
2. Egbert decided it would take too long for him to sample all the different three-scoop 
cones, so he decided to just try all the different combinations of three scoops in a bowl. 
How many different 3-scoop bowls can be made from the store’s 18 flavors if flavors 
may not be repeated? 
 
 

 
___________ 

3. In a 4-person relay race, the fastest runner typically is the last person 
to run for the relay team. If that place is set, how many different 
arrangements can each team make if each runner only runs once? 
 
 

 
___________ 

4a. How many different four-letter “words” can be formed from the word 
EQUATIONS?  
 
 
 

___________ 
 b. How many permutations are possible if the “word” must end in a vowel? 
 
 
 



___________ 
5. A pizza store offers 10 kinds of toppings. 
 
a. How many different pizzas can you make with 0 toppings? _______ 
 
b. How many different pizzas can you make with all 10 toppings? _______ 
 
c. How many different pizzas can you make with 1 topping? _______ 
 
d. How many different pizzas can you make with 9 toppings? _______ 
 
e. How many different pizzas can you make with 2 toppings? _______ 
 
f. How many different pizzas can you make with 8 toppings? _______ 
 
g) What’s going on here?? Explain. 
 
 
6. Students are chosen from a group of 8 juniors and 4 seniors for the following purposes.  In each 
case determine the number of ways students can be chosen. Just set up your answer but don’t 
calculate it.  
 
a) A general committee consisting of 5 juniors. _____________ 
 
b) Three seniors to serve as president, vice president and secretary. ___________ 
 
c) A general committee consisting of 3 juniors and 2 seniors. ____________ 
 

 
 
Summary: 

• The permutation formula is used when order matters and there is no 
repetition: people chosen for different jobs, arrangements of letters in a 
word or scoops in a cone.  

• The combination formula is used when order doesn’t matter and there 
is no repetition: people all working on the same committee, ice cream 
in a bowl, toppings on pizza, cards in a hand. 

• Card hands are combinations and involve multiplication. 
• Problems with couples (or books of different categories arranged on a shelf) involve the order of 

the couples AND the order of the people. 
• The handshake formula comes from n people each shaking n – 1 hands, 

and then dividing by 2 so each handshake is not counted twice.  

 



Precalc Honor       15-3 Exit Ticket    Name____________ 

a. Five students from a class of 20 are chosen for a panel on climate change. How many different 
panels are possible? 

 _______ 
b. Five students from a class of 20 are to be featured on the local news, one each weekday evening  

this week. How many different line-ups are possible? 
_______ 
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