
Counting

Warm-Up

Math Circle Competition Team
February 5th, 2017

1. A license plate contains 4 letters followed by 3 digits (for example APTK 823). How
many different license plates are there?

2. What is the number of 3-digit positive integers that have exactly one even digit?



3. (2006 AMC 10A) How many four-digit positive integers have at least one digit that
is a 2 or a 3?

4. (2002 AIME I) Many states use a sequence of three letters followed by a sequence of
three digits as their standard license-plate pattern. Given that each three-letter three-
digit arrangement is equally likely, the probability that such a license plate will contain
at least one palindrome (a three-letter arrangement or a three-digit arrangement that

reads the same left-to-right as it does right-to-left) is
m

n
, where m and n are relatively

prime positive integers. Find m + n.



Counting

In-Class Problems

Math Circle Competition Team
February 5th, 2017

1. (2008 AMC 12B) A parking lot has 16 spaces in a row. Twelve cars arrive, each
of which requires one parking space, and their drivers chose spaces at random from
among the available spaces. Auntie Em then arrives in her SUV, which requires 2
adjacent spaces. What is the probability that she is able to park?

2. (2007 AIME II) A mathematical organization is producing a set of commemorative
license plates. Each plate contains a sequence of five characters chosen from the four
letters in AIME and the four digits in 2007. No character may appear in a sequence
more times than it appears among the four letters in AIME or the four digits in 2007.
A set of plates in which each possible sequence appears exactly once contains N license
plates. Find N

10
.



3. (2004 AIME I) A convex polyhedron P has 26 vertices, 60 edges, and 36 faces, 24
of which are triangular and 12 of which are quadrilaterals. A space diagonal is a line
segment connecting two non-adjacent vertices that do not belong to the same face.
How many space diagonals does P have?

4. (2010 AIME I) Let N be the number of ways to write 2010 in the form 2010 =
a3 ·103 +a2 ·102 +a1 ·10+a0, where the ai’s are integers, and 0 ≤ ai ≤ 99. An example
of such a representation is 1 · 103 + 3 · 102 + 67 · 101 + 40 · 100. Find N .



Counting

Take-Home Problem Set

Math Circle Competition Team
Week of February 5th, 2017

1. (2007 AIME II) Let S be a set with six elements. Let P be the set of all subsets
of S. Subsets A and B of S, not necessarily distinct, are chosen independently and at
random from P . The probability that B is contained in at least one of A or S − A
is m

nr , where m, n, and r are positive integers, n is prime, and m and n are relatively
prime. Find m+ n+ r. (The set S −A is the set of all elements of S which are not in
A.)

2. (2011 AIME I) Six men and some number of women stand in a line in random order.
Let p be the probability that a group of at least four men stand together in the line,
given that every man stands next to at least one other man. Find the least number of
women in the line such that p does not exceed 1 percent.
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