
  Name:  _______________________  

MDM4U – Combinatorics Review 2 
1. Write each expression as a single factorial.  

a) 7 × 6 × 5 × 4 × 3 × 2 × 1 

b) 199 × 198 × 197 × …× 3 × 2 × 1 

c) 11 × 10 × 9 × 8! 

2. Write each permutation as an expression with factorials, then evaluate. 

a) 𝑃(9,4) 

b) 𝑃(8,8) 

c) 𝑃(200,2) 

d) 𝑃(6,3) ÷ 4! 

e) 𝑃(3000,0) 

3. Write each combination as an expression with factorials, then evaluate. 

a) (
15
2
) 

b) (
80
1
) 

c) (
13
10

) 

4. How many ways are there to arrange the letters of the word PROTEIN? 

5. How many ways are there to choose 5 letters of the word PROTEIN? 

6. 15 students are running in the school election for the positions of President, Vice-President, and Treasurer. How 

many different ways are there to fill the positions from the 15 candidates? 

7. How many ways are there to arrange the letters of the word ENGAGEMENT? 

8. Mr. Grasley has 3 shirts (blue, grey, red), 2 pairs of pants (black, grey), and 3 pairs of socks (yellow, white, black). 

Draw a tree diagram that shows all of the possible outfits he could wear. How many outfits are possible? 

9. How many unique, 8-digit numbers can be formed from the digits 2, 2, 2, 4, 6, 6, 8, 8? 

10. 28 people are lining up to leave a classroom. Jim and Sandy can’t stand each other, and so they can’t stand next 

to each other. How many ways are there to line up so that a fight doesn’t break out? 

11. How many unique, 6-digit numbers can be formed from the digits 1, 2, 2, 3, 4, 4 if consecutive digits must 

always be different? For example, 412324 is allowed but 412234 is not allowed. 

12. How many unique, 8-digit numbers can be formed using only 1s and 0s? 

13. Mr. Grasley has 6 different colours of dry-erase markers. He tests each one to see if it still works and puts it in 

the garbage or on the whiteboard rail. How different combinations of markers are possible on the whiteboard 

rail? 

14. How many combinations of 5 of the letters of the word PURPOSED are there? 

15. A class of 22 students has 14 girls and 8 boys. How many ways can a group of 6 students be formed if there must 

be at least one boy and one girl? 

16. How many ways can a committee of 5 teachers be formed if Mr. Grasley must be on the committee? Including 

Mr. Grasley there are 14 teachers willing to participate. 

17. You draw a hand of 3 cards from a standard deck of 52 playing cards. How many different hands are possible 

that don’t include any hearts? 

18. How many divisors are there of 2000? 

19. Draw some fancy pictures, but only when you’re done the review.  


