
2007-2008: How many distinct color combinations of tennis balls can Alex select?
Alex needs three tennis balls from the tennis court, and he wants to know how many distinct color combinations 
he can make from the three colors (pink, yellow, white) that are on the court.  In the picture we can see that 
there are at least three of each color, so it’s possible to select all pink balls, all yellow balls, all white balls or 
a combination of the colors. This problem can be solved by making a simple, organized list.  We just need to 
be sure we don’t leave out any options or count any options more than once.  It is important to remember that 
“combinations” is a mathmatical term that indicates to us the order does not matter; selecting two white balls 
and then a pink ball is the same as selecting a pink ball and then two white balls.  Our options are to have all 
three balls the same color [WWW, YYY, PPP], two balls of one color and one ball of another color [WWY, 
WWP, YYW, YYP,  PPW, PPY] or each ball a different color [WYP].  This is 10 combinations.

2008-2009: How many stairs were stepped on by both Prella and Bodo, not including their stop/start 
positions?
This problem can be solved by simply dividing the number of steps by 6 (the LCM of 3 and 2) and then 
subtracting 1 since we are not counting the starting/ending step. Thus, Bodo and Prella both stepped on 
(1200/6) – 1 = 199 steps. Alternatively, you might look at it as follows: there are 201 multiples of 6 from 0 to 
1200, inclusive. By removing the 0 and 1200 positions we see that Bodo and Prella both step on 199 steps.

2009-2010: How many scoring sequences can result in a total score of 4 points?
Start by determining how many combinations of four scores, each score being 2, 1 or 0, results in a sum of 4.

2, 2, 0, 0 2, 1, 1, 0 1, 1, 1, 1
Now let’s determine how many sequences can be formed with each of the three combinations. When looking at 
the first sequence, any of the 4 scores (2, 2, 0, 0) could be first, any of the remaining 3 scores could be second, 
either of the remaining two scores could be third and the remaining score would be last. This might make you 
think that the total number of sequences for the first combination would be 4! = 24; however, because the two 2s 
are indistinguishable from each other and the two 0s are indistinguishable from each other, we need to divide by 
2! × 2!. Thus, the first combination (2, 2, 0, 0) has 4!/(2! × 2!) = 6 possible distinct sequences. Following similar 
logic to account for the duplicate 1s, the second combination (2, 1, 1, 0) has 4!/2! = 12 possible sequences, 
and the third combination (1, 1, 1, 1) has 4!/4! = 1 possible sequence. Thus, there are 6 + 12 + 1 = 19 possible 
sequences that would result in Alli’s final score being 4 points.

2010-2011: What would Lincoln’s average speed have been, in mph, from the Washington Monument to 
the Lincoln Memorial?
We can use the formula Rate × Time = Distance to solve this problem. For Washington and Lincoln to tie, their 
total times must be the same. Since we are concerned with their times, we’ll probably want to use a different 
form of the equation above: Time = Distance ÷ Rate. Washington’s total time for the two portions of the race 
is (1.2 mi ÷ 6 mph) + (0.7 mi ÷  4.8 mph). If we let Lincoln’s average speed for the second portion of the race 
be x mph, then we can represent his total time for the race as (1.2 mi ÷ 5.2 mph) + (0.7 mi ÷ x mph). We want 
them to tie, so we’ll set these two total times equal to each other: (1.2 mi ÷ 6 mph) + (0.7 mi ÷ 4.8 mph) = 
(1.2 mi ÷ 5.2 mph) + (0.7 mi ÷ x mph). We can rewrite our equation as [(1.2 mi ÷ 6 mph) + (0.7 mi ÷ 4.8 mph) − 
(1.2 mi ÷ 5.2 mph)] = (0.7 mi ÷ x mph). Using our equation facts, we can rewrite this as x = (0.7 mi) ÷ 
[(1.2 mi ÷ 6 mph) + (0.7 mi ÷ 4.8 mph) − (1.2 mi ÷ 5.2 mph)]. Entering the right side of this equation into a 
calculator, we get x = 6.1 mph, to the nearest tenth. (Note: It’s certainly possible to reduce some of these values 
along the way, but in doing so, some rounding will have to be done. Whenever possible,  it’s best to keep from 
doing any rounding until the very last step.) Notice that since Washington went a bit faster for the first portion 
of the race, it would make sense that Lincoln’s speed would be a bit faster than Washington’s for the second 
portion of the race. Our answer is reasonable.

***  More solutions follow ***


