
Math Competition for ACP Students
Results and Solutions

First Place:
Terryl’L Robinson (Hazelwood Central High School)

Second Place (three way tie):
Sammi Young (Windsor High School)
Gabriel Stephens (Windsor High School)
Seif Elkhashab (Windsor High School)

1. The floor of a square hall is tiled with square tiles. Along the two diagonals there are
109 tiles altogether. How many tiles are there on the floor?
Solution: Since there are 109 tiles along both diagonals, there are 55 = (109 + 1)/2
tiles on one of the diagonals, so that the floor consists of 552 = 3025 total tiles.

2. Two candles are the same height, but one will take 4 hours to burn completely, and the
other will take 6 hours to burn completely. How long will it wake for one candle to be
twice the height of the other candle?
Solution: The heights of both candles are linear: Let f(t) be the height of the first
candle at time t, where 0 ≤ t ≤ 4, and say each candle has height 1 at time t = 0 (the
value of this height is unimportant). Since f(0) = 1 and f(4) = 0, we can compute
f(t) = 1− 1

4
t. Likewise the second candle has height g(t) = 1− 1

6
t. Finally, we need to

solve
1− 1

6
t

1− 1
4
t
= 2,

giving t = 3.

3. McDonald’s sells Chicken McNuggets in 6-piece, 9-piece, and 20-piece containers. Notice
that you can buy 12 McNuggets and 15 McNuggets by buying 2 six-piece containers or
a 6-piece and a 9-piece container, respectively. But you cannot buy 13 McNuggets
without having extras. What is the largest number of Chicken McNuggets you cannot
buy without having extras?
Solution: This is a computation which is easiest to write out. We can buy:

0, 6, 9, 12, 15, 18, 20, 21, 24, 26, 27, 29, 30, 32, 33, 35, 36, 38, 39, 40, 41, 42, 44, 45, 46, 47, 48, 49, ...

McNuggets. Since we can buy 44, 45, 46, 47, 48, and 49 McNuggets (a streak of 6 straight
numbers we can buy), we can then buy any amount of McNuggets than or equal to 44
McNuggets without having extras, since we can keep adding multiples of 6 to get our
desired number. Thus, to buy 61 McNuggets, we first buy 49 = 20+ 20+ 9 McNuggets,
and then add two 6-piece containers. This means that 43 is the largest number of
McNuggets we cannot buy without having extras.



4. A farmer goes to the market and buys a hundred animals for a total cost of $10, 000. If
cows cost $500 each, pigs cost $100 each, and Rabbits cost $5 each, how many of each
animal did he buy?

Solution: Let c, p, and r denote the number of cows, pigs, and rabbits, respectively.
Thus we need to find integers p, q, r that solve the system

c+ p+ r = 100

500c+ 100p+ 5r = 10000

Subtracting 5 times the top equation from the second equation, we reduce this problem
to solving

495c+ 95p = 9500

or
99c+ 19p = 1900.

This equation can only have integer solutions if c is a multiple of 19. Thus, the equation
(and hence, the system of equations) has two solutions: c = 0, p = 100 (forcing r = 0),
and also c = 19, p = 1 (forcing r = 80). Thus, the farmer bought 100 pigs and no cows
and rabbits, or the farmer bought 19 cows, 1 pig, and 80 rabbits.
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