
Combinatorics Potpourri

Warm-Up

Math Circle Competition Team
October 30th, 2016

1. Marcy buys paint jars in containers of 2 and 7. What’s the largest number of paint
jars that Marcy can’t obtain?

2. If a and b must be nonnegative integers, what is the largest integer n such that 13a+
18b = n has no solutions?

3. Approximately 135 million people are born each year worldwide. Prove that last year
there were two babies born at the same time, down to the precise hour, minute, and
second!



4. (2010 AMC 10B) A drawer contains red, green, blue, and white socks with at least
2 of each color. What is the minimum number of socks that must be pulled from the
drawer to guarantee a matching pair?

5. How many ways can one distribute 8 indistinguishable one-dollar coins between 4
people so that each of them receives at least one dollar?

6. How many solutions does the equation a + b + c + d = 12 have if a, b, c, and d are
nonnegative integers?



Combinatorics Potpourri

In-Class Problems

Math Circle Competition Team
October 30th, 2016

1. How many ways are there to choose a 5-letter word from the 26-letter English alphabet
with replacement, where words that are anagrams (rearrangements of each other) are
considered the same?

2. How many solutions does the equation 3x+y+z = 24 have if x, y, and z are nonnegative
integers?



3. (2006 AMC 10A) Six distinct positive integers are randomly chosen between 1 and
2006, inclusive. What is the probability that some pair of these integers has a difference
that is a multiple of 5?

4. (2015 HMMT Nov. Guts) Extreme Challenge. A cao has 6 legs, 3 on each side.
A walking pattern for the cao is defined as an ordered sequence of raising and lowering
each of the legs exactly once (altogether 12 actions), starting and ending with all legs
on the ground. The pattern is safe if at any point, he has at least 3 legs on the ground
and not all three legs are on the same side. Estimate N , the number of safe patterns.



Combinatorics Potpourri

Take-Home Problem Set

Math Circle Competition Team
Week of October 30th, 2016

If you get stuck, we can answer your questions and give you hints on the forum at
forum.mathcircle.us . Solutions will be posted on Saturday, November 5th.

1. (1998 AIME) Let n be the number of ordered quadruples (x1, x2, x3, x4) of positive

odd integers that satisfy
∑4

i=1 xi = 98. Find
n

100
.

2. (2016 AMC 10A) For some particular value of N , when (a + b + c + d + 1)N is
expanded and like terms are combined, the resulting expression contains exactly 1001
terms that include all four variables a, b, c, and d, each to some positive power. What
is N?



3. (2016 HMMT Feb. Combinatorics) Challenge. Find the number of ordered
pairs of integers (a, b) such that a, b are divisors of 720 but ab is not.
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