	Permutations and Pascal's Triangle Test
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Knowledge and Understanding

1. The following diagram shows a section of Pascal’s Triangle. Determine the values of x and y. Show your work.

y 		37		12	
  
          117	             x

	2. 
	If there are 15 students running for the positions of prime minister and deputy on the student council, how many ways can these positions be filled?
	3.
	The letters AEDENDENTREMONTSMITH are placed into a hat. If all of the letters are selected, how many different possible permutations would there be?








Thinking/Inquiry (pick 2)

1. How many odd five-digit numbers can be formed if all the digits are different and one of them is a 3? Show your work and explain your reasoning.

2. In BASIC computer coding language, the name of a variable is a strong of one or tow alphanumeric characters. Moreover, the variable name must begin with a letter. Further, five strings of two letters are reserved for programming use, hence must not be used as a variable name (eg. IF, GO, TO, etc.). How many different variable names are possible in this language, if BASIC is case insensitive. 

3. Each user on a computer system has a password, which is six to eight characters long, where each character is an upper-case letter or a digit. Each password must contain at least one digit. How many possible passwords are there? 

4. In first year University at Western you elect to live on Richmond. In order to get to class you have to cross the bridge over the Thames river before arriving at University College building. You want to avoid crossing paths with a certain person who is usually in the Natural Sciences building (marked X). How many different paths could you take to school (allowing that you can touch the corner of Nat Sci but can’t walk the length on any side)?

Home
	
	
	

	
	
	

	
	
	

	
	
	


	
	
	
	

	
	
	X
	


 			
                                                

                                                          	
				           
				                        
								
								University College Building



Application
1. As an anniversary gift a family with 6 children give their parents a photo montage containing 7 photo’s - one family portrait and 1 of each of the children. 
a. In how many ways could the photos be hung in a row on the living room wall? 

b. If the family portrait must be in the middle, how many orders can the pictures be hung on the wall now? 
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 2. A checker is placed in the square shown. How many paths are there to the top of the checkerboard if the checker can only move diagonally upward and may not land on any square with an X (though it can jump over this square)?







3. Hilary lives 5 blocks south and 6 blocks west of Lauren. If she walks to her house, without backtracking, how many different routes can she take?




4. Pre-Covid, 6 Boys and 8 Girls go to the Halloween dance. Lori and Julie will not dance with Bert or Tyler. Charles will not dance with Diana or Sara. How many boy/girl couples can be made? 





5. There are 10 teams in the Eastern Division of the Ontario Hockey league. 

a. How many different finishes could there be at the end of the season? 



b. How many ways can the season end if we know the Niagara Ice Dogs will finish first, the Sudbury Wolves will finish 7th and the Mississauga St. Mike’ Majors finish last? 





c. How many finishes could there be if if we know that Niagara, Sudbury, or Mississauga will win the Eastern division? 





d. How many ways can the season end if we know that Niagara, Sudbury, and Mississauga will be together in the standings. 



e. How many ways can the season end if we know that Niagara, Sudbury, and Mississauga will be the top 3 teams. 




f. How many different finishes can there be if we know Niagara will finish in the top 3? 

