
MATH AUCTION 
November 10, 2010 

 
Thank you to Anna Burago for problems 3 and 5.    Thank you to the National 
Association of Math Circles for versions problems 2 and 4. 
 
1) A triangulation of a hexagon is a way of dividing it up into triangles by drawing 
diagonals that do not intersect each other.  (A diagonal is a line segment connecting 
two non‐adjacent vertices.)   An example of a triangulation of a hexagon is drawn 
below.  In how many different ways you can triangulate a hexagon?    
 

 
 
2) A pool table is 4 feet wide and 8 feet long, as drawn below.  You strike a ball that 
is initially placed 2 feet over and 2 feet up from the bottom left hand corner, so that 
its first bounce is against the green wall.  In how many places can you hit that green 
wall so that the ball goes into the pocket on the bottom right corner after exactly 3 
total bounces off the green and blue walls?  It doesn’t matter how many times the 
ball bounces off the red and yellow walls.   

 
3) Find as many different ways as possible to cut this figure into four pieces of the 
same size and shape, using straight line segments that begin and end at grid points.   
 
 

5. Two circles with di!erent radii are centered at the same point. Pick four distinct points on
the outer circle and two distinct points on the inner circle. Connect all the points to get lines.
What is the minimal number of straight lines?

6. Find the maximum number of the figure below that can be placed, without overlapping, inside
a 10! 10 table.

7. Start with the number 1234512345123451234512345 and cross out ten digits so that the re-
maining number is as large as possible.

8. Let n = ABC be a three-digit number, where A, B and C are the three digits. Compute the
largest possible value of:

n

A + B + C

9. The famous chef, Patty Cake, cooks a cake that has the shape below. This cake is to be cut
into four equal parts of exactly the same size and shape. Find as many di!erent ways to cut
this cake into four pieces of the same size and shape.

10. TOURNAMENT

The rules are as follows:

(a) Every two teams play exactly two games, one game as visiting team and the other as
home team;

(b) The team does not travel if it plays as home team during the week (seven days from
Sunday to Saturday) and it can play multiple games as the home team

(c) A team can play as the visiting team in multiple, up to seven games within one week.

What is the maximal number of teams you can fit in 4 weeks?

11. Draw a triangle with vertices ABC and pick a point D di!erent from B and C on side BC.
Connect AD using a segment. Then pick three points EFG on segment AD di!erent from A
and D and connect EFG with B and C separately.

Find the most triangles as possible in such a graph.
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4) Ten coins are arranges in the pattern below.  What is the minimal number of coins we 
must remove so that no three of the remaining coins lie on the vertices of an equilateral 
triangle? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5) A family of 4 plans to cross the river at night.  An old rope bridge spans the river.  
The father can cross this bridge in 1 minute, the mother in 2 minutes, the small child 
in 5 minutes, and the grandmother in 10 minutes.  Unfortunately, the bridge can’t 
hold more than two people at a time.  The family has just one flashlight, and those 
people who are crossing the bridge must have the flashlight with them.   
 
What is the shortest time that it can take for the family to cross the river?   
 
Take into account a few restrictions.  If two people are crossing the river at the same 
time, then they walk with the speed of the slowest person in the pair.  It is not 
possible to cross the river without the flashlight.  It is not possible to toss the 
flashlight to the other side of the river.  A person on the shore cannot light the path 
of those who are on the bridge.  A person cannot carry another person across the 
bridge.   
 
 
 
 
 
 
 
 
 
 
6) In how many different ways can you write 10 as a sum of 3 natural numbers, if 
you consider sums that differ in the order of numbers different?  (The natural 
numbers are the non‐negative integers – that is, numbers like 0, 1, 2, 3, 4, …)   

1 = (2! 2/2) " 2/2 2 = 22! 22 + 2


