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	Permutations and Pascal's Triangle Test
	Name:					
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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?

Where: 	n = total number of objects
		r = Number of objects selected
n = 15 
r = 2 


3. The letters AEDENDENTREMONTSMITH are placed into a hat. If all of the letters are selected, how many different possible permutations would there be?
1. AEDENDENTREMONTSMITH has 20 letters
And all 20 letters are selected
	
Where: 	n = total number of objects
		r = Number of objects selected
n = 20
r = 20
Permutations would 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.
The last blank has to be 1 of the odd numbers, which can happen in 5 ways as there are 5 odd numbers {1,3,5,7,9}
So,
_ _ _ _ 5
Now, out of the total 9 numbers left (1 odd number is already taken up in the last blank), we can have 8*8*7*6 combinations.
(8 in the first blank because we can't have 0 here, then 8 are remaining - so in the 2nd blank 8 type of numbers can come, then 7, then 6)
So, 5 becomes 8*8*7*6*5 = 13,440
Therefore, the number of ways of forming odd 5-digit numbers with all numbers being different is 13,440
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? 
Total upper case letters = 26.
Total digits = 10 that is including 0.
Therefore, total characters possible here is computed as: 26 + 10 = 36
· Number of 6 character passwords:
= Total number of passwords possible - Total number of passwords with only uppercase letters
= 366 - 266
· Similarly, 7 length and 8 length passwords are computed to get the total number of passwords here as:
= (366 - 266) + (367 - 267) + (368 - 268)
= 100 + 100 + 100 = 300
This is the total number of possible passwords here.                                           
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? 

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)?
Using the Pascal’s triangle below:
[image: ]
The number of ways for reaching the top row is 6 + 12 + 10 + 5 = 33
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?
Hilary will have to go through 5 blocks and 6 blocks, a total of 11 blocks.
Therefore, the number of routes will be:

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?
Total possible couples = total no. of boys x total no. of girls = 6 x 8 = 48
Couple that won't work: 6 (LB, LT, JB, JT, CD, CS)
Answer: 48 – 6 = 32
42 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? 
Because we already know the finishes of the three teams, the number of ways in which the season will end will be as follows:

c. How many finishes could there be if we know that Niagara, Sudbury, or Mississauga will win the Eastern division? 
We have been given the three teams for the first position and therefore, the finishes could be:


d. How many ways can the season end if we know that Niagara, Sudbury, and Mississauga will be together in the standings. 
The three teams in standing will be considered to be 1 team and they have 6 different ways in which they can be positioned. Therefore, the finishes can be as follows:

e. How many ways can the season end if we know that Niagara, Sudbury, and Mississauga will be the top 3 teams. 
Either team can be position 1, 2 or 3. This therefore means that the season finishes will be:

f. How many different finishes can there be if we know Niagara will finish in the top 3? 
This means that Niagara could be number 1, number 2 or number 3.
Therefore, the finishes are as follows:
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