
2001-2002: How many different flavors are needed to make 100 unique two-scoop ice-cream   
cone combos?
This poster has a variety of answers depending on your interpretation of the problem.  The intended interpreta-
tion is to assume that it’s possible to have two scoops of vanilla on your cone or two scoops that are of differ-
ent flavors; and since we asked for the number of combinations, then it would be assumed that having a vanilla 
scoop on the top and a chocolate scoop on the bottom is the same as having the scoops in reverse order.  Under 
these assumptions, it would take 14 flavors.  If we were to assume, however, that reversing the order of the 
scoops on the cone constitutes a different “cone combo,” then the answer is 10 flavors.  If we were to assume 
that the two scoops could not be the same flavor, and we go back to assuming that the order of the scoops on the 
cone does not matter, then the answer is 15 flavors.  Each of these situations lends itself to a great pattern in list-
ing out the possibilities. 

2002-2003: Extreme Math
There are seven dots around the circle, and every group of four dots makes a unique “X.”  Therefore, the answer 
is “7 choose 4” or  (7!) ÷ [(4!)(7-4)!] = (7!) ÷ [(4!)(3!)] = 35.

2003-2004: How many asteroids will be in Stage 8?
Though other patterns and solutions are definitely possible, there is a pattern that reveals the hexagonal num-
bers.  Stage 1 has 1 dot.  Stage 2 has 1 + (1 × 6) dots.  Stage 3 has 1 + (1 × 6) + (2 × 6) dots.  Notice that each 
stage has the same dots from the previous stage with an outer hexagon added to it.  Stage 8 will have   
1 + (1 × 6) + (2 × 6) + (3 × 6) + (4 × 6) + (5 × 6) + (6 × 6) + (7 × 6) = 1 + 6(1 + 2 + 3 + 4 + 5 + 6 + 7) =   
1 + 28(6) = 169 dots.

2004-2005: What are the colors of the caps in the bottom row?
The poster uses caps that can’t be rotated.  Therefore, we may not 
rotate the pieces here with the circles.  Our line of symmetry is the 
key to this problem.  We know that any cap can go into a square that 
the line of symmetry goes through because it must only “match” with 
itself.  However, because of the line of symmetry, we know that a yel-
low cap must be in the bottom left corner, a blue cap must be right above it and a red cap must be in the first 
square of the second row.  Of the pieces that we are given to use, only two of them have yellow caps.  One of 
them must be positioned so that a yellow cap is in the bottom left corner.  Let’s take the piece with three verti-
cal hats (yellow at bottom) and place it in the first column leaving the top square of the column empty.  This 

actually perfectly matches the symmetry of the three original hats that were 
already placed.  We now have the matching red, blue and yellow hats in 
place.  The top left corner square is open now, and we can see that only the 
piece with the single green hat fits in 
the spot (Figure 2).  Here’s where this 
falls apart, though.  Notice that there 

are only two blue hats in our remaining pieces.  Either they are both in 
squares along the line of symmetry, or neither of them are on the line of 
symmetry and they are opposite/symmetric to each other.  The only two 
possibilities are shown in Figure 3.  Notice that there are not possible fits for the remaining two pieces in either 
of these cases.  This tells us that our initial placing of that piece with the yellow hat was the wrong choice.  It 
forced us into this dead end.  

We need to place the other piece with the yellow hat so that the yellow hat is 
in the bottom left corner (Figure 4).  Now there is only one piece that allows 
us to have symmetry with the new red hat we just added.  
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