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Many of these problems are from Mathematical Circles (Russian Experience) and from A
Decade of the Berkeley Math Circle -Volume 1

1. Seven children are lining up for recess. In how many different orders can they line
up?

2. How many ways are there to arrange the letters in the word SWEETHEART?

3. There are 6 boys and 6 girls in a dance class. In how many ways can they partner off
into boy-girl couples?

4. You have 2 Reece’s pieces, 4 mini bags of M&M’s, and 1 sour candy left from
Halloween. You are going to eat one candy per day until the candy is gone. How
many different ways can you do this?

5. All 11 girls in Ms. Jewls’ class are going to the circus, and will be sitting in a row
of 11 seats. How many ways are there for them to seat themselves if Mauricia and
Deedee refuse to sit next to each other?

6. How many ways are their to seat 9 girls and 10 boys in a row if all boys must sit
together and all girls must sit together? What if boys and girls must alternate?

7. In how many ways can you choose a debate team of 6 students from Ms. Jewls’ class
of 11 girls and 17 boys? What if the team has to consist of 3 girls and 3 boys?

8. How many ways can you make a pizza with 3 different toppings if there are 8
toppings to choose from? (What if the 3 toppings don’t all have to be different? For
example, you could have mushroom and double pepperoni as one option.)

9. How many different routes are there from home to work, only traveling north and
east on streets?



Permutations:
Permutations: The number of ways to lay out n different objects in a row is

n! = n · (n − 1) · (n − 2) . . . 3 · 2 · 1

.

Combinations:
The number of ways to choose k objects out of a collection of n objects is(

n
k

)
=

n · (n − 1) · (n − 2) . . . (n − k + 1)
k!

=
n!

k!(n − k)!

10. Ms. Jewls’ class is going to play capture the flag at recess. How many ways are there
to divide the 28 students into 2 teams of 14?

11. What is the largest number of triangles you can make by drawing 7 lines in the
plane? The triangles may overlap or contain each other.

12. How many ways are there to rearrange the letters in the word “FLAMINGO” so that
the vowels will be in alphabetical order and so will the consonants? For example,
FAGILMON (A - I - O, F - G - L - M - N).

13. How many ways are there to distribute 10 doggie biscuits among 7 dogs? The
biscuits are indistinguishable, but the dogs are distinguishable.

14. How many ways are there to represent the number 12 as a sum of

(a) 5 non-negative integers?

(b) 5 positive integers?

The order of the numbers matters here, so, for example, 1 + 4 + 5 + 1 + 1 is considered
different from 1 + 1 + 1 + 4 + 5.

15. *How many ways are there to write 10000 as a product of 3 numbers, if the order of
the factors matters? For example, 500*4*5 is considered different from 4*5*500.
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